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q (57) Abstract: A remedy and/or a preventive for a chronic disease which contains an EDG-2 antagonist. Because of binding to a 
subtype EDG-2 of LPA receptor, an EDG-2 antagonist is useful in treating and/or preventing chronic diseases (for example, chronic 

O asthma, glomerular nephritis, obesity, diseases caused by the progress of arteriosclerosis, rheumatoid and atopic diseases) induced 
and made chronic by tissue cells the proliferation of which is accelerated by LPA mediated by EDG-2. 
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ftafi, L P ASt^i LT 3S©Jtfi^ s Ht$^ LPAO**ftfil 
f£J3 tf* - ft £> L P A^^^^ LTV'Si t JiS^^o T # fc 0 3 @<£> L P A 
^#teEDG-2 % 4, 7 (LPA n LPA 2 , LPA 3 ) 
77^y^y-l'J^^©EDG-l, 3 % 5 N 6 N 8 (SlP n 
5 S1P 3 , S1P 2% S1P 4> S1P 5 ) i*tEDG^#:77^y-lri 
^LtV^So EDG-2|j:LPA 1 , VZG-1 bhW-fctlX^Z [Mol 

Pharmacol Dec; 58(6\ 1 188-96(2000)] 0 LPAiiLP Agt^t^ 6 EDG-2, 

4 £ fete 7 fcse-a-u ins^^i7-/^y ^^bfco^ >'<?m&ftvxM 
mmz.fy'r/i'&tezLZa LPA§»^tH5G^y/^ft u-crt 

10 Gs, Gi, Gq, G 12/13 ^^^JbttT*3?), w £>#$IH*l:J& s L PA©f^ffi 
B8:bo-CV<* 5 o EDG-2. 4$3j:^7te^ft:^. J£«SB 

L P A^H^-LTV^ £L i: J"±£n btl/TV^S [Am. J. Physiol. Lung Cell Mol. 
Physiol. 2002 282(1) : L91; Clin. Science 1999 96, 431 ; J.Clin.Invest. 1998 101, 
1431; Am. J. Physiol. (267 Cell Physiol. 36) : C204, 1994] e &?C % m#M1&<nfe& 
te^LPA3SM#^5^£^&k*L-CV^ (J Immunol 2002 Oct 15 ; 169(8), 
20 4129) o b/D^U L P AS§fr© 5 *> if ©tT'^'T ^«r^ tt^©f # 

wooi/60819 ^wmwiz.^ l p A&&mg&zftm *^-rz>ft&wtmmm 
m^^mmwm^mu^u-t^^ k-t>mm,£inx^z> 0 u^u m 
mmW^xn, mm^m^tz.^<omMnm<om^\^t^fts:t>fix\ f ^\ 
25 ffimm*&ikvtc.Mfa(D*&<DmwM&£:£>tix. 7ktK^ftm%mvM'tm 
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5 

mm&%m & fix v > 5 r. t & iLttj ufc 0 
15 <DH-zf?'<7 > &jtLxipm&B\%Mz \^x^z><Dfr%mmiT'<<n*m$%: 

20 fcS„ EDG-2?r^t-CLPA(Z)^I 5 

EDG-27^^ h^lttfe^ilu 
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Bureau 

2. ib», tft±mmjzm. wimmxo 

4. EDG-27V^=?^h^ — Jtt* (I) 



A a {*s (l)Cl~67M^y, (2)C 2~6 7VV<^-~1/^ ^fc}i(3) 
C2~6 7M-^^tt)L (fcfcU A'ttl~3i(DCl~47MyV 
(aotIi$HT^J;V\), Cy c (1)C3~1 5 Sfctt 

(2) i ~ 4 ^a©g* jr^. i ~ 2 te©&*j5m8 j: t*/* fc« i ~ 2 ^^>an 
15 m^-^tf 3~i 5m.<ommm&mt>Vs 

R la J3\ (1)C1~4 7M/K (2)^C2^VM^. (3)^7/, (4)hy/ND^f 
/K (5)-OR 6 \ (6)-SR 7 \ (7)-NR 8a R 9 \ (8)=ha, (9)- CO OR 10 
\ (10)-CONR Ua R 12a > (ll)-NR 13a COR 14a > (12)— S 0 2 NR 15a R 16 
\ (13)-NR 17a S0 2 R 18a > (14)- S (O) R 19 *\ *fc{3:(15)- S O 2 R 20a 
20 Sr^frU R 6a % R 7< \ R 8a > R 9 \ R 10 \ R lle \ R 12 \ R 13 \ R 14 \ R 1 
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5 \ R 16 \ R 17 \ R 18 \ R 19a *3J;Tj?R 20a te:. Jttt-etUfi3fcUT, (l)zk^fM 

£fcf3:(2)C 1 ~ 4 TtV^rjV^WP U 
R 2a *5£tfR 3a {3:, ^Iimt4tt> (1)C1~4 7W, (2)C1~4T 

5 R 4a *3j;tfR 5a f2 % ^Vetafc&UT, (1)7^*^, (2)C1~4 7;V^K 
(3)C2~4r;^=;K (4)C2~47;V^/K (5)-OR 21, tJ:oTti$ 
^fcC l~4 7/^/K (6)-NR 22a R 23a ^<3:o-ce^$tl/fc:C 1~4T/V=¥ 



10 R 4a ^R 5a f«tte5^^-t-^^^t— ^C&oT, 3~15l(7)m 

Sr^TU -OR 25a (-J;o-r@m^tLfcC i~47;^;H^j:otfi$^ 
T%J;v\) 3r*:bU R 21I \ R 22< \ R 23a *5«fctJ«R 25a W:. Ztb^tim±LVX N 
(1)7K^^> (2)C 1 ~ 4 T^^r/K (3)C 2 ~ 6 TiX/K £fcte(4) hV^vT 
15 -fc^Sr^bU E a te, (1)3M££\ (2)Cl~67;^I/y, (3)C2~6T 
*fc«(4)C 2~6 7;^^y^t (fcfcU E a {3l~3 
i©(l)Cl~4 7/V=Sf;K £fcte(2)-OR 26a l;i£oTfi&£nfcC l~4T 
^/M-£oTmm£*V-C%J:^^o:h R 26a te, (1)7K*^, (2)C1~4T7U 
=3(VK (3)C2~6 7^/K 3;fcf3:(4)h y /ND7tf;V^U Cyc2 a 

20 (i)C3~i 5(ommm, *tc.n{2)i~4m<z>^m^ i~2m<z>mm 
m^^/^td-t i~2 ^^jiH^^-tr 3 ~ i 5 m<Dmmm*Mt> u 

R 24 " (1)C 1—4 TA«¥/K (2y> n ff ^W^, (3Y>T (4) hV ^ 
/K (5)-OR 27 \ (6)-SR 28< \ (7)-NR 29a R 30 \ (8)=ho> (9)- COO 
R 31 \ (10)-CONR 32a R 33 % (ll)-NR M8 COR 35 \ (12)- S 0 2 NR 38a 
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R 37 \ (13)-NR 38a S0 2 R 39 \ (14)-S (O) R 40a > £fcte(15)- S 0 2 R 4 
la £^;bU R 27 \ R 28 \ R 29a ^ R 30 \ R 31 % R 32a ^ R 3J ^ R 34 ^ R35 
% R 36a . R 37 \ R 38 \ R 39 \ R 40a *5,£TJ*R 41a te. ^rfl^tlM^VX, (1) 
tKPUD^ ;£fe:te(2)C 1 ~ 4 T^^mfr U 
5 i afc, 0£fctel~5<£>S#:£^:bU 
mate, 0*fctel~4<£>gi££:^:bU 

nafi, 0*fctel~4<D^c3:^:bU 

p a tes 0 3: fete 1 ~ 5 OS^Sr*^>i"o 

fcfcU i a^2£t±^ti:f,lt©R u ^PCT^orf)i 
10 <. ma^ 2 ^Ji^tDi-^#, »R 2t tt^PCtt)I^oTt)J:<, 

&2SXJi&mfr'tbZ, m^R 24a te#^I^C-C^M^o-C^J;V\] 

tb§ /3 -T9^^mmi$, ^nb©^p K^s/^fcte^frb^^&Sltu 

15 5. EDG-27^^W> — (H) 



R^te, em^^ut'b x^c i~2 or/v^/v, ry-/K 

St. TVl^/^^rv'x jy^m, TA"*A^-Xr* TV—/^*. £fc 
te^n^V^^t>b, 
20 R 2b te. tt^S?rttTt) J^T/l^K T P — A\ &$3lt 7^t*^ 
TP— ;l't^v', Jjfcte^n^IE^^U 
R 3b te> tK^^> ISi77^tfcfi^oyyft7;v^^bU 




,4b 
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R 4b te, (a) U^Z^^Xh^y^-'^ TV— /K (b) 

tea*** xxf/titc M^vm, 

6. EDG-27^=f^M s , — ^ (HI) 



R c «g^$tLTV^-Ct>J:v>Bg^j^>fk7K^^fcfiSmSSr^"Ut 

15 ^©JJK^Hfc l fa©*^*-' fr— ***>U 

K c f*> (1) JHr£^*fcf4 (2) R c ^tS©ftS> ^D c ^U<f^D c 

20 ©its t -WKttoxmtB* i-x^x h £^±M<nm*m i ~ s max 
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m # 

q c «, (i) *g<g^*fctt (2) R c <Dmttm, R c <Dmvtm<DWWkmhv< 

— u 

L c m&& s £&1tt3l£#i<D]Rtt 1~3 U 

m c ra. tt^fli©!!^ i~8 m(D^—y—%mt> u 

10 tttOSfcttlSr^fr-To] T-^ ZtlZ \Y&m l£ ten*: fob fc & hu IB 1 

i~ S iH4^I©M*5 «fc tf/* te^ffi&m, 

15 ?=r~Z>h<DtizM. *3«fctf 

9. EDG-27^^h^ LPA^Wi> St7yKo^^J, 

a i swttagBrig, 5o-u^^ — m^ja* 1 9$ fete 2 « 

<5 0 

20 

— (I) «K Cl~4 7/l/^;Hil4, *?7K ^^/K 7°ntVK 

^^as^wn 

— /Rsfc (I) «K Cl~8 7;^;Hi(j:, *?7K ^^/K 7Pl?;K 
25 sf^vK ^V^/K ^3rS/VK ^T^/K ^^vV-»5 J:tJ«*ilfe©Mft: 
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. — jR* (I) »£> C2~4 7;^;vSi:lt ^^/v, ^nt'^/K ^ 
5 — JR5$ (I) 4\ ci~4 7;i'3^i/Si}l ^ h=¥i^ zr.^^ 

— iB&t (i) ci~67/^i/yit», ^v>\ by 
10 — )R5£ (i) C2~6 7;^i/ylii4, xr^wy, ^p^=v 

So 

15 £ e 

— j^sS ( i ) c f i N c2~6 7^Siii, y-T/K ^"n^y^r/K ^ 

-jr^ en *k ^o^jw^ttt^jy*, mm, M=m, 3$mm**m 
20 — is&z (i) 4u nj/NP^f/Hiu, smo^v^^m^x-m&zti 

— jRsS (i) <K fyAnrwSitt, 3j@<D^n^^ig^T»m^ 

— JRSC (I) C 3~1 5<Z>^Sfg|Jm, C3~15©M 
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^ZfZl/^ Z/?v$-##y. ^nytv, ^Wftiy^ is? utnsy** 
s-^T^^-fe^> T-fe-T^^^V^, T-fc-T-^x^s 7^ 

■j-v:^ 7ityM'^ ryb^t^ [4. 4] s-ris* 

[4. 5] 7*7J^ [5. 5] Vl/f^y, \* 9 s9xi [2. 2. l] 

15 ^r^V, [2. 2. 1] ^7"^ fcfv-^n [3. 1. 

1] tfv^n [3. 1. 1] ^Z-Z-^y, \?U?T2 [2. 

2. 2] 3r??y, [2. 2. 2] *-^*-2-^>\ 

—tB&: (i) *K i~4fio^aiM J F-. i~2^com*mT-*5«J;Tj«/*fc 
20 1 ~ 2 fcOlKJIK^ «r£ t? 3-15 A<z>«*atK: W\ i~4 fi<0£S*j^f N 

i ~ 2 1® <d mmm*& x %*/ * « 1 ~ 2 i@ ©gtn ^ ^ & sstR $ *l s 
-r 5 yy—jis, Fyr^K ^b^y-zK tr9^-/K 

t^rtfc'y, ft7xy, ^•^-t°7>'> ^if^ ttVS—As* 4y**r 
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^iJ-^Tv^ ;*-3MH£lf>\ tf-^I^Tiffc^ fr^7^ 

/fy^yyy, y 7yy, ^y^v. 

yy^if^. ^y^7i^7y*-/K ^y/by7y*-;K #/w^— /k 
^y/ft7xy, 7*y^-T^^ y^/^riJ-v^ 7*y^f-^>f ^ 

^r^i^v, 7xtvhy^ 7xtyhnyy> ^h^v, r^y 
15 Tif fpyy, t°p y >>>\ >r s ^ y >\ -f ^ ^ y 
hy7/yy, mjt^jjs^ rh7/y^ fb7/y^y> t°7^/y 
^ tr9 ✓ y s*>\ ^tKntfy ^ % ^ h 7 1 ko tr y ^ y ^> 

^rf7tKofc°y5 2^ t kp tf y 5 v^tKofy ^e?>\ 

20 fh7t Kotfy^y, fc Ko^y^, Kn7ftV, T V 
7t Kn7ftV> fc KnTift 9 ^, S?fc Kni^Tiffc 9 :/, rb7t K 
n^T-^tT^ y-?— t Fn^Tfk'y, ^V?y, ^-fe^^ Kg 

77^ 7f7t KP77^ S?fc KO 7f7t KP S^t 

25 ^ N ^cn^^ % -yt Kof t7x^ fh^tKof^x^ v^t Knf 
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25 



—/v (f7/y^y), ^tKn^yf7/-/K fh7kKn-fyf7/- 
^ Wyf7/y^), i^t Kn7?fy, T^b^t Kn^7if>- N i^fc K 
Pt*t*/r^ fb7t KnW^7y- 7V (t=3rt^7/ U v^K 

P^iJ-^T-tft?^ b: KE2^3rf-^Ti?t: 0 >\ S?fc Knf7v?7/- 
/K 7h7t Yxi*f-TVTV—;v (f7^7/y^), S?fc Knf7^y N 

t: Knf7^ S?fc Kof7^7^fh7t Knf7^7^ 
i^fc: Knf7^t°y ^h^t Knfrffy, t Knf7f 
t Knf7^7ffy, 7b7t Kof7^7*tfy % b: Knf 7^7 
15 i£bf>\ ^;v*!J^ ^^^v* y ^-y-^Ti/, -YvK^y, -YV^f 

20 v>b: KP^r/y^ 7h7t Kn^y y t Kn^f-y y Kn 

y^y y 7f7t Ku^y^y uv, t Kn-f y^y y >\ 
KP7^7^y ^h^t Ko7^7^ t Fb7!?7^ v*b: K 
n-T-^y-v^ 7h7tKPt7fy^ /^tKP77f!)v?^ 

tKp^y^tyyrb^t Kn^y3r-#-y>\ t KP^-y^tyy, 
e?tKP^fy*yy, ff^tKoWyy ^-tKowyy, 
t Kn^y y 7>7fc Kovyy y >\ s<— t Koyyy y v % 
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m 



5 fk'y, rb7tKD^y/rft'y, v>fc Kn^y/^rf ify, rf7 
t Kn^yy*^7-^lfy % -O'y'v^dM?^^ v>fc Kn^yy^lHf fc° 

KuT^y^y, A-tKnr^y^y, i?tKn^y/77y k 
10 n-y^y/ft7xy, fh^tKn^y^^y, 7h7tKo^y 
yft7xy, t: Ko^y/77y, 1 Ko^y/Wxy, 
wy^y, v^^r-y-:/, s^*-^* ^fry ^^i^-r^y^ 
y/mty, ^n-^, ^y/m7y> ^y/i?f7yi^iif 

15 -j&5£ (I) f N R 4a i R 5a t -^l^io 3 ~ 

sp**:«:^^fpas^afp$tl/Tv^5^S5Ral^*}|^5. -rs 

/K h y 77*-;K fh7 /K t°7 /K -Y V K— /K -f V>T 

20 yK- /k ^y^y-/K zfyi/, <o-S4 ^y/r-^ fc:°>\ 

1, 2, 3, 4-rh7t Kn-j3-^;^yy, 7^7 

=*i^y\ ^y5i?y, 7i?y^y 7*fs?y, t°nyy N ifoy^ 
-r^yyy, ^r^^/y^y, byr/yy^ hy7/yi?y, rh^y 
25 yy, fh^yy^y, t-y/yy, tfyyvi?^, ^tKo^y^y, ^ 

h^kKnt'yv'y, t^yi?y, ^fcFPk^A Tf7tKnl^7^ 
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m 

\+<<?*?^ Knt°y 7h7k Knt°y 5 fc K 

nzfc?y^i?>\ i?t Knfy^y, 7h7tKn^!)^^ fc Hp 
try ^bKPTftfy, 7b7tKnTfIf^ /^t Kn7f t? 

Kn:7^-r>\ 5?fc Knt^t^T/- /K 7h7tKotW7^/v 
(t^t^7yyi?y), 7- h7t Hn^-9-i?^ S?fc Kn^-^^T-^^, 
10 7f7t Hn^-^i^^Ti^^. t KntHfb , >', 7h7t Knt^r 

h7tKnf7^7/-/> (f7v?7^/y^), 7h7tKnf7^ V s 
t Kn^^v 5 ^ fh7t Kn^^^, a*— t Knf7f 
7h7tFPf7^7flfy, t Kn^Tv J T^t°>' > ^e/V* y ^ s ^ 

is ^/v-/^ y ^ h y >\ y >f ^ h y y^y-/K 
o^y y Hn^y^r/ y v> 7f7t Hn>r y^y y >\ ^— t h 

n^ydf-y y V s i^t Kn7^7^ ^ h7t Ko7^7^ /<*-fc H 

07^7^ v?tKPt7f5-yy, 7h7t Kct7f t 
20 Knt7fy-yy N ^tKo^^t!)^ 7h7tKp^;^tyy, ^ 
Kn^f-y ^rf-y Kn^tyyy T fc Kb^/U >\ ^ 

— k Kn^tyy >\ S?fc: Knv^W y ^ 7h7t Kn->yy y >\ a*— 
t Hni/vy y ^ N v^h Kn^vy^ti?^ s?fc Kn^yy*f7v?y, 
t^i^y^e/^y^ e^t KB^vyt^ty- ;k t Kn^y/t* 
25 f-y— 7K v^t KB^y/f7y-/K t KB^y/f7y-/K s?fc 

Ko-<^y-Y ^ ^y— KB^yy-f ^yy-;K Ht^^y 
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x*T? V ^— t K»7^y S?^SIMf«saifc»f fell/5. 

5 — jRssc (m) »k R c ^j;o-cs^$tta rg^^tuTv^T^iv^JK^ 

f ^©Ilt^fcliMtC 1-10 
k£ N ^x-/K Zf'r—JV^ 7?v?x^k ^y^^/K 

=^ggs©i£4frlfc£fctt#3R3|fcC 2 — 1 Or/V^/l'S^W btb^o 

^sj turn 0g*.«r, #***fcfa***#*tf&*b*. 
25 mmmmt urta. c 3 - 1 s -^^fcf*H#^^#, 
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C3~i5©^ r.m&frteBmiKmmma'i, C3~i5©m ~m 

tv^-f^y^ */9 njrZTy, *y# xi^y#*y^y^ -y^u^^r^-J^y^ 
*y?n^-7W*-y, y? n^r? ?z?=cy, * ^y?y>, 

-uy, as-^^-fe>\ 8 -<^^-fe^ T-fe^-^W* 

^ N 7)V*yy^ 7st^ y^^-^M/^, r^b^ir^ ^fc 0 ^ [4. 

4] y-T-^, C4. 5] ^fn [5. 5] «7^#^> 

*n [2. 2. l] • r <~f$ >\ y?*y#xi [2. 2. l] **<?9-*—=-i'> 
ir^n C3. i. il ^zfpy. \?*y?v [3. l. i] ^7°?- 2-^ 

> N hfi^P [3. 2. 1] Hr9 9?s. tr^o [2. 2. 2] 

tfv-^n [2. 2. 2] 2—3^ T SAsTf-W* 

UTtt, ^^v, rxyy, -T-^^i/^, 

yyuy, Tyh7± % ymm&mf&fcZ>o 
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y^s?^, t°yyv?y, rfk'v, *?rwy. 77^ t°9^ ^-fet 0 

t^ti?Tv?y> a-3MM?fcr>\ **f-S?T-tf bTV, f7^7/-/K 

>\ -fy^yy*ft7xy, 9 J^-T-f-79^>. -fv^y— /k 3V y ^ 
v. =^/^y^> ^/y^ ^vy*^-y-y*-/K 

7=.s7T&^ 7~;*Wy. 7x7^wy, ^r^ 
7*.-r>hV^> 7xfyM3';y, -<y^^> r^y^v. 
rws?>\ tfny^, tfny^ ^?^/r^ -r^^vys^ hy 
r^y^> MJr/p^ ^b^vy^ rf7/y^ ^7/yv, 

X h7t KnbTP Kn^y -^t Knfy^y, r- 

h9t Ko^y^y, t Kp^y^ KPT^tfy, rb7 
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(^r y:a-*if-yy ko^t/- /k 7h7tKofr/-^ 

10 ryy^y-K v?tKo^fyf7/-;K fh7tKn-ry^7/-;i> c^ry 

fT/!)^), ^tKD77f^ Tb7tKD77f^ i?tKBW 

15 /^-t KotW^y, Kn^t^Tf k'y N fh7tKnt^t 

7t KDf7^7/-/V (f7^7/y^), v>t Knf7^V, f b7t 
Knf7^> >y t Knf 7v?7i?y, 7>7tKof7^7^ v>fc K 

20 ^-T^Ti?fc"y> rf7t Kn^^-^fy^ Knf7i?7^tV N 

^e/v^y y\ ^^e/^y ^-=3t^^tv n -r^Ky v % y-r^Ky >\ 

v?fc Kn^y/7 7y ^— t Kn^/77^ S?fc Kc^y-^y/7 7 
^ t Ka^y^y/77V S i^fc Kn^<y/ft7xy, t Kc 

25 Wxy, v»t: Kn^fy^y- t Kn-r^^y— /K Kn^ 

yyy, 7h7t Kn^y y y % t Kn^y y >\ K^-r y^y y 
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>>>\ ff7tKPt7fy^ ^-tKnt7f y^y, i?t Kd#; 

Th7t Kn^/^-y-y ^ k Kodp-y ^r-y-y S?fc 

y ^> 7=- h^t Ktt->-^/ y t y >\ ^yy^^r-y- 

io /K ^-tKn^y^5^-;K i^t Ko^y^rif t°y, 

7h7t Ko^y/Tf t°y, i^fc Kn^yy*^7€t 0 y, T^h^fc Ko^ 
y/^7ft°y, ^y/^twy, s^fc Kn^^i/tf-^riMftry^ 
7t Kn^<vy^-^-y-€tr^ Kn7J;w^/- A\ 7" h 9 t Kn7J/w^ 
/K t Kn7J/w^y— /K S?fc Fo7^ y i^V, 7>7tKn7^ 

15 y^y, /N'-fcKnT^y^y, i?kKn^/77^ Ka^y 

7h7tKn^y/77y, 7h7tKo^y/w 

t Kn^y/7 7ys t Kn^y/ft7xy N 

y=?^, v'^-^-y-y, v^-^y, , yf•7y^ ^^-y--r ^yy^ 

20 ^t'n^LtriSIiii LTte, MxJ£, Tlf^fct [4. 4] / 
•7->\ Tif^t 0 ^ [4. 5] -t^TJV, Tif^fn [5. 5] ^y^Tjy^g 

^m^—m^Mmmtvxit, mz.t£. t^\?^?v [2. 2. 1] — 

Tlflfiy^n [3. 1. 1] Tlf^^n [3. 2. 1] 

25 *-**>\ Tlftf^n [2. 2. 2] ^ ^#^ff btl/-5 0 -*l£> 
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m # 

Lt8, 0Ox.fi. tfn— /K rh7^K 

tf^y-zK t°y^y, t o 7^^. try5s*>\ f y^v, 77^ 

^-^f-y— /K ^yyf7y-;K sO-/^ %?*S~~A'> ^^if79*F>, 

10 ^yyf7i?ry-/K ^y^hy7y-;K #/w^>/— /k js-^/i^y 
-7-^hyv^ 7xtyfny^ ^y § ^^wf jjs#rf e>tt5 0 
rgms^uTv^^ iv^^sj tc*5its rg&gj ttm 0fl&tf(a) 

15 AHftSti/rwcfc J^T/i^/vS, (b)Sife£;h/rv^t> J: wr/w^/v*, 
(c)«g|£ tit V J; V ^/V^r (d)l«lSlrf UT V >T f> £ V ^^f# 

(e)g^feS«^^rUTV^Tt><J;v^^^S^ (f)@^$ ti,-cv^ J:v^7Kmg> 
(g)fig|£;ftTv^*> J:v^:*-— (h)*ife&*L-cv , *-ct> J^r 5: 
(i) g&£;ftT^Tl> £v^7W^M/i^ a)^^$tiTV^Tt>J:VN^/V7 

20 r^-f/VS. (k^/V^S/^ (1)T7W3 ^Vjfr/Vtf^A-S * b^r 

v^VtfwK 31 h A-#=/K t h ^P->*A'#=/1^© C 1 ~ 6 

T7V = ^v'#/l^:=Vl'S^K (m);^*^ (-S0 3 H) N (n)^7^;i, 
(o)*;**/g, (p)=foS> (q)t^yS, (r)^^y^ (s)^T/«, (t)T 
v^7S, (uK^/S. (v)-B (OH) 2 S, (wy>n^l"j*f- 7 

25 5/*> Jfi*. ^§5^ 3 7l), (x)7/W^/V7^=;H (fllfcfi. t^As* 
;i/7 — /v, ;c^vw^u;7 j =-;\s*§(D C 1 ~ 6 7;v^;v^;l/7 w ^y^^) % 
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(y)7!)-/^;V7^=;H 7x=/W7^f-;^©C6~10 

Tfc^K xu^jV^;\sib^;V^<DC 1 ~ 6 T/l^/WWl'*— /l^^K (aa)T y 
-/v^/v^^^S (0!l;tfc£> 7x^^^/K^;^©C 6 ~ 1 OTP — /w* 
5 /Wfr—zl^^h (bbJTv'/VS (09*.rf* tfvl^/K Tir^/K ^n/^/^/K 
fcV-S y( /^<D C 1 ~ 6 TjVjj J 4 Mifl'<^ , /-f/l'f ©C6~l 0 

J^Tr/i^/vSj fc:*3tt3 rr/^=3r/wSj i: ttfi, #lxJ3. y^vK ^ 
10 ;K Zfxi tVK /fy^ntVK >f 77*^ sec-^^vK tert-^^ 

;K -^>"?VK ^7^yf;K ^.^-^^^K ^^^/K ^-?*f-?\>^ Jr?^ 
,K ^vz/^^ie^^fci^^^C 1 — 1 OT^^/Hf^^ 

^^-^/V^^v^). C 1 ~ 6 T;V*;Vfr;V&~;V3r3ri/m (00*.*^ Tir b 

20 ^ig^Nftg^i — ^BmuTi^T^jiv^ mm*£bT<z> tm^^^-cv> 

^ ^i^n^A^ /-j-i^t^/K ;\s&%f<D 

25 jltttfcl^t^C 2-10 7/^=/Hf ^^[f f,|x5 0 iit'7^ 
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t©C2~l OT/l'^^^T^f kfrSo r £ XT ^^^(DW-Wk^ 

fulEUfc ram«^Wb-cv>T'bJ:v^^Sj legits r^^j 

n:^*fc«^^c i~i or^^/vs mm mm^tix^x-h^^ 

:i3tt5T^~/«£|igcE*£;g:b^oK m.mvnizfetefr&Vtc 2~i o 
l~67;vWtS (#!l;tk£, y^/v^^-, ^nfcVv^^ 

y f-^r ^ y , ^^r^y, ^ntvvr^y. -fy^o 
fcVKr^y. y^-^T^y, ^y^'^T^y, tert-^^r^y, 
;>r^;, ^y^7>;/, ^y^vr^y, i?xf;v7?y, i^yn tvp 
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r»m^j t u-ctt, flifctf, (i)*ife$tLrv^-rf>J;v^/^/^3E (Buiau^c 
h(DtmcM^^t>-r o ). (ii)W&&fiX^Xh&^T/\'tr~si'& (husBU 
10 fc!>oi^Ci*^to)> (iii)et^^tbTV^-r i b<};v>T/^^vS (MSB 
Ufcfc©^ (iv)*iftfiSr^rb-CV^tJ:v>^*«3i (*u 

©c 6~ l o Hr&mfcmm* , (vii)«m $ fix v ^ T t> £ v ^ ^7 

Xjls7fr^;U&*g) „ (ix)T JJ — A^/l^/ft^/l^ (#!J;tJ;£. 7i=/WM=/^ 
N-^ey-c l ~6T^^/v*;w^/f/v (#ll*Lkfx N— y ^/utfyw^W 

25 N— (tert— ;&/W^^/K N-^yf-^/W^/f A\ N— 

N — ^ai^/^/W^xf/i^^N-^ey — C 6~1 07 
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N, N-v^^/V^/W-^^VK N, N — ^^^/W^7/W^-</K N, N- 
*Jzfu tVV^/W^-T/K N, N-^r/^A-^W^^T/K N, N-i^'O' 
^/i^/W^^f/K N, N — ^^^r^/V'^/W^^/K N-7< ^vw- N — ^ 
5 ^vv;*; /w^e^f /v^) , N , N - ^ 7 en ^/i^ /w«*>f <7>N-v ? -C6~ 
1 OTU-^^/fyV, N-C 6~1 0 7!)^-N-C 1 ~ 6 T ?V^r 
/Vjj /W^^T J>V (fflx.&, N-7i N — ^ ^VW;*/ /W^-f /K N-7 

a^/V-N-^^/Kfc/W^E-^/K N~7x —A'— N — T" P tVl^/W^^f 

«©^/V7 7 ; t>f;^ N— ^EV — C 1-67/^^77^^ (09 
X.fc£, N-^^VW^T'T'^e-'OK N-if;^V77^/K N-7ot° 
/WWl^r^'K N — -Y 77n t^-^T/K N-7*f^7 7 

15 N-^y7f;VX^7 7^/K N- (tert-^^/V') ^7 7^ 

/K N-^Vf^^T*^^ N-^=3r^W/V7 7^-1 , />f)> N — 7 
^-/^/V^T^E-r^^^N-^-/ -C 6~1 07!i->'^^7 7 ; e^/K 
N, N-^C l~67^W/>77^^ (M;tfc£> N, N-^^vW* 
^7 7*^^ N, N-^f/^/V7 7 ; t'f/K N, N-i?Zfu \f;V7^/v 

t^e-^/K n, N-^'7;^^77 ; e^^ n— ^^vv— n— j^/w* 

/V7r^^)> N, N-^7x=;I/^;l/77 i t'f^©N-^-C6-l 
07!J-/^7 7^;K N-C 6~1 OT y— /V-N-C 1~6 7;^ 
;U7;V77^/V (0!l*.f£* N-7x=/V-N-^ f ^^^7 7 ^'f N 

7 7 ^;K N-Z7ol^/U— N — ^^^7 7^^^ N — T^^/V-N 
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10 ^v^^i/V. T'n^i/y, yr^v^ ^^^w^ 

-U^m) m&m^bfl&o C^tCl~8 7/^I/yS, C2~8 
ikisfrX^XhZ^mmw^ MfLtt* s, so, so 2 #) l£fciittlk£*L 

^StrWLTV^-C&^C 1 ~8TA'3rW>'S.U rgg^-gr^LTV^T & £ 
25 v>C2-8 7/^^SJ *3.fct* r^S^rWb-CVN-C^ J;v>c 2~8T 
/w^-i^^j tbt© rg$«j itm #lx.fc£> ©m^ttTv^fc £ 
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tern?- 1 ~ 3^e^uxv^-c & <tv\, 

1 l fi©^^-f -j K&tfZ rTK^IS^^^J fit, 
-TSo r±i<Dl^tJ fit. ^m^>llT-^ft/hi:^5J:5i-icx.5^ 

^^l^O^^— J t bttt, Mx.fi. (09*.k^ -CO 

-cHOH-f) ^a^f bthz> 0 
B c K£oxmt>$tiz> rm&znx^xh .tv^iJte^'fbTK^j fct> ftr 

K(cJ;o-C^$^5 rR c oftS«l, iD c tt<(iiD c Oft 

-j ^3ott5 r^co^#[i~8^(D^-<-^-j fit. HulBbfc r^(D 
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j£ LTV vt t> «fc ^^.m<DW^-W 1 ~ 8 If— J i^rfctt 5 R c <Z>^t£S 

5 ^KlftoTat^fifcLTV^t) ^V^g^Hiffl&l ~8<@<Z>^*<— ^ 

-j ^*3ttS r^(D^#:i~8^(7)^-<— -?— j rau ffrfBLTt r^cz) 
Jjjffl&i~8{@<£>*^— 9— j iHi:t**lifct. Q c ^J;o-c^^$^^) 

r r c r c (Dmvtmvw&m t> l < «k ^ — » ^ * o t m&i&j& l 

10 c ©i^S©filS1)t< teK c £: — ttfcfco -OEMS tfflBLfc rg| 
fc rgglStr^rLTWCfciV^^J 2: P CiS!*Sr^*>i-o 

C l~3T/V-=3rl/^S -CH 2 - - (CH 2 ) 2 - % — (CH 2 ) 3 

-O-, -S-. -SO-, -S0 2 - -NR 6c -, — CONR 6 
20 c ~, -NR 6c CO-, -S0 2 NR ec - -NR 6c SO a - ~NR 6c CON 

XSvfrLTl^Tfc iV^^tS (MffiUfct>O^PIC«!*«r^*?-|-„) «r3Jfc> 
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z c K£oxmfr£thZ> m&m turn -coor 5c (r 5c 

V>T^<tV>^S^fc>-t-o)s ^/^S (-SO3H), -SO z NHR 5e S (R 
Sc (»IB^ISlCE*^^i-o) -NHS0 2 R 5c S (R 5c {«fBtl^lC^§r 
10 ^-To), (-PO (OH) 2 h 7x/- (-C 6 H 4 OH) * 
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e \z£vxmt>£tiz> mwkm*^^x^x-b£.^mw:m luisufc rg 

5 -JtSsS (m) *K R«i:b-C»*b<tt. gmSSr^LTwr^J; 

3~i5©m -at*^tt=ai^#*^*ais smstr^ruxv>Tt>j; 
20 m^^bTv^^ j;v^c 3~i 5(o^m, r.m^.t^'i^n^m^mmmm, 
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^xh£^mm&. m&£tix^xh&\<^mm, w&tstix^xh^ 

5 f-Or— /v*> BJfc^ftTwrfc.fcivr^ B&^ti/cwrfc .tv^/i^ 
a^a-^ BifeSftrvvrfc^Tklfeli, AP^y«tl)^ Sk^fifc 

15 Btfe*«r^TL-CVvrfc £V^C 1 ~4 7;^wyS, St&Ss^r^TUTV^Tt) <£ 
'fb^^-cv^-c^^v^m^ (Mx-i-t, s. so, so 2 f) ^fcteB^fr 
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T c ,bLt0f L<li, 09*.fc& -CO-, -CS-, S^fri/Cvvt^ J; 
^ /S> -S0 2 - -SO- -CHOH-ftfc!3, «fc 9 0* U< 
-CHOH-*fcf*-CO-^"^fcS 0 

8 i^s*fcteg^£Wb-cv^ t j:vnc 2 ~ 8 Tivtr- u>-mm 

nrv>-c i b«i:v^^T- mx-te. s, so, so 2 f) 3sfcte:Mi£*L-^ 
15 m^§tt-cv^t> iv^^^ (flifcri* s, so, so 2 l) 

2mWMVtc-b<DX&Z>o t «9^^t0*Uv^K c i: fCfi, M;tfcf, 
t/>-^, 1, l-^7/vtnMl^f^I^W 0 
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Wb-c^T*> J^f-^v^ amK£*b-cv^fc iv^e/i^y >\ g& 
^Sr^bTv^T^.fcv^y g^^b-r^-c^v^T;/--^ a 

ikS£:^b-C^-Ct> iVM* ^;A-/K a^SrWbTV^T^«tvW^K- 

/K gmS^b-CV^^.tV^^^ai^^-efcSo $f^bV^B c 
10 t Utft, MZ-i-t, m^&^VX^X-hX^C 3~1 5<D^ N — ig^/c 

teHSi^^ife^ffi, gmsS^#brv^T^>«J:v^MmJ!l^ L . ^KfJOiw^J: 

^(D^<D«^^©mRrtg^g^l~5^«mbTV>T^J;<, £?3:b 

25 Q c £ bT#3;b< B\ 0iJ*Lfc£, «mS£^rbT^TfcJ:V^ 1 ~ 

8 T)V* \y fc«:gglS£rW bTV>T t> 2 ~ 8 7/l"$r~ l/^S^ 
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mm* s, so, so 2 f) mxtb*), &vm--&\^<fe, 

wrkJ;v^y m^m^vx^xhX^^i , 3, 

So bV^D c {3\ SmB£WbTlvt & <fc^C 3 ~ 1 5 

25 <dwu, rM^tMSM^mmmmn, m^^vx^^xh^mmm 
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10 L c tL«Kti, M^-fi, -CH 2 - -o- N -s-. - 

SO-, -SO a -*fctt-NH-^«>9, <fc9$?l£L<te, — O 

mat -a*itt*Em&&mmmn. mmm^vx^x-hx^mmm:^ 
3~i5i©m -at*fctt=at^#^**ai^"c*>«5, i>90^u< 
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8 T;^l/ySt fctee&S£r# LTV»"C t «t C 2 ~ 8 T/V-Jr- 

#!l;tfc£s jNri^ ^l/^ MJ^f ^fTfe^ M c f^ft 

9£?£U<te N Mill ^f;HT^5„ ^^feo^l:(Dgm^«mprtg 

So 

r 5c i: tt^t< «\ m*jz> ^mm^t^c i ~ 8 r^^mmxih 

25 9 , J: 9 1R £ U < te, , tK^^"^ fete C 1 ~ 4 TVl-^Vl'^-Cfc 9 > 
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b-cra, mvtm-eib*), 0*L<tt, 09*.ffs (m-j) 




(lll-J) 



J:t)»*b<tt> MZ-tt. (m-j-D 




t?^ $ iiSfli^Wfe*) 9 , #{-0* u < flifcfi. — fl£5£ (in- j - 1 - 1 ) 




(lll-J-1-1) 
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siittft gms-efctK »*u<tt, m*.&. (m-K) *fc 
tt (m-N) 

B c 



(lll-K) 



M c -Z c 




B c 



R°— G c 

4° 



|0 yr~v R30 




M c -Z c 



(lll-N) 



^ba^$*ts^tt^-c*>5> J:«3 0*u<«\ -fl£5£ (m-K-i) 
f*— ^ (m-N- 1 ) 
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(lll-K-1) 



(lll-N-1) 



k-i-i), -j&sS (m-K-i-2) £fcte-fl$5£ (m-N-i-i) 
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-L) l£fcte-fl£5£ (m-O) 



- ' <Sl L . 



(Hl-L) 



c — B c 



" St, 




M c -Z c 



(lll-O) 



tt— #5$; (m-o-i) 




(lll-L-1) 



40 




L-i-i), — JRA (ni-o-i-ih (m-o-i-2), (m-o- 

5 1-3), — m& (m-o-i-4) ~&tcn— m&: (m-0-1-5) 



o 




(lll-L-1-1) 
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# 



(5£*K R lc_1 f*. -CH 2 - -O-, -S-, -NH-£rgt;bU ftfe^lB 
5 -?fc!K £fi£U<te, MxJ^n — (m-M) 



-eTFZtiZik&W^-efr*) , *0«f*l<wu -0:^ (m-M-i) 



10 (Q lc f*> Q c iPC»«t)to fcfcU ii^I^lcl-Tfi©^^- 

^ (m-M- 1-2) t.TM—^ (m-M- 1-3) 





(© 




(lll-M-1) 



,c_ Z c 




*»iffit5EDG-27y^^7 h£ LTIt EDG-2W 
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^ (i), (n) &£xf (m) ^£tiz>tt&m*&m\zm^t>ti&o 

— JC^C (i), (n) *5£t£ (m) ^ sax W\ ^o^sfe-ctamag 
5 *»Mfl5^*J«>*i: b-CW:^ Tsvti y (# y * a, b y ? 

(Dig, T^^—^-Mft (7 1 b^^^/V-T^^^A^ fh^^vry* 

(Dm., mmmm mmmm mmm, ^t^mmm. b t^mmm, m 
mm. v^mm, mmmm), mmmm mmm, bv^^ummm. %m 
m, m*mm, z/^vmrn, y^^rnm, ^u^^mm, &M.mmm, 
15 i^mm, * pi/^/^^mm, ^-^>^^^mm, ^^^^/^^mm. 
Y;v^^^jv^^mm, 4±^-^ri^mm. ^^w^mm, ^^^^mmm 

^mmit^m<om^t±, mmmm, %it&±$s&smtt&m<oTjvj] y (± 
m) &mm, Ti/^-v&m, mmr^^m. mHMmm<omwmmh^ 

20 frbZ> 0 

(I) (m) T?^$tL5^4&f, SP*LvMfe-£4&£ LTH: 

25 ^T<^%o^(f Pj^^o 

(1) 3- (N— ((2- (2- ((4-^pp^/V7$;) ^/W/J^/P) 7 
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# 0 

^=.JV) 7x=^) jJ/lstf—M — N— (2- (2-7« h^v^a^/V) ^ 

(2) 3- (N- ((2- (2- ((4-^na'<^>7?;) ifr/V^/VO 7 
* =:/!/) 71=^) tf/l^-yV) -N- (2- (2, 4-^no7x=/V) 

5 oc^/v) T^y) -fn^m, 

(3) 3- (N- ((2- (2- (((1R) -1- (4-^f/V7i^;V) 
JVT%S) jJAfft—fl') ~7^^;V) 7^~M luVtf^A') — N— (2- (2, 

(4) 3- (N- ((2- (2- ((tf US^-3 — (/Vyt^/lsT^ S) 

10 /W) 7^^/^) jJA'tf^A') -N- (2- (4 h-*i/~7^^ 

(5) 3 _ ( N _ (( 2 - (2- ((4-^nn^^75/) ^/V^/l") 7 
a^/V) ^^-/V) -N- (2- (4-^ h^rV7i^) ^ 

15 (6) 3 _ ( N _ (( 2 - (2- ((4-^on^>-^7^y) ^/P^AO ^ 
^=.;V) 7^~/V) -N- (2- (2-^^/V7i^) 3^ 

/V) T5/) T'o^V'SK 

(7) 3- (N- ((2- (2- ((t°!J S^V- 3— </W f-/V7^ S) 3uV7$~ 
;V) 7^~M 7zz.~jV) -tuvtii-fr) -N- (2- (2, 5-v ? ^b=^v' 

20 7*=:^) a^AO 757) 7'a^^ 

(8) 3- (N- ((2- (2- ((4-^pp^^757) #A-tfe~A) 7 
a^/V) 7i^) #As£~A) -N- (2- (2, h*i/7^=- 

(9) 3- (N- ((2- (2- ((4->b^^7 57) #AtJ€~A) 
25 7x=^) ^a^/lO #A>j?~A) -N- (2- (2, S-^h^i 

^JV) 757) 7P^Vi> 
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(10) 3- (N- ((2- (2- ((4-^f;V^^T^y) X/l'tf-M 

-7=.=.;V) 3>jVi$=.jV) -N- (2- (2, 5-^h^7x 
:n^v) 7 5/) ^n^VS, 

(11) 3- (N- ((2- (2- ((N- (1-^^/^^/V) -N 

5 75-/) XljV-fc—jV) ~7^—;V) 7x-;u) #^3?— A-) -N- (2- (2, 
5--S^ b^^a^AO 7 5/) -?X2s*lsWt. 

(12) 3- (N- ((2- (2- ((4- (tert-^/V) *Oi?A'7$S) 
zi/V) 7 ^ 7x^/V) ^/l^^/V) -N- (2- (2, 5-v 5 / 

10 (13) 3— (N — ((2— (2- ((3-7/Vtn^;V7 5/ ) ^/i^cn/V-) 
y^=./V) Z7 a; — ^/VT^/V) — N— (2- (2, 5-^^^7s 

(14) 3— (N- ((2- (2- ((2-^on^/V7^) ^Vtf?— fr) 
7x^^) 7;c=A0 #/l^~/V) -N- (2- (2, 5-^ h^r^7x 

15 rc^/i^) 75/) T^aO^ 

(15) 3- (N— ((2- (2- ((4-7/Vtn^/V7 5/) Jj/Utf—M 
7^^>V) -7=.~)V) jJA>i$~;V) -N- (2- (2, 5 h^F-V^a 

(16) 3- (N- ((2- (2- ((3-^oo^^7 5/ ) #/l'2j?~/I') 
20 y=c^/V) 7xn;V) ^/Utf^AO -N- (2- (2, 5-^/ b^^7x 

(17) 3- (N- ((2- (2- (((1R) -1- (4-/^7x^V) ^ 
7U7 5/) ^7/^=/V) 7i=/V) -N- (2- (2, 

5 — h*r->7 75/) 7°v/<^m, 
25 (18) 3— (N- ((2— (2- ((1- (4-7/^tD7xr;V) ^)VT 5 
/) ^/WJ^/V-) 7x=;l^) #/l^=/U) -N- (2- (2, 5 
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-v>/ Y*lsz? ^=-;V) 75/) Zfny^m. 

(19) 3- (n- ((2- (2- ((try s^-s — f;^w$y) 

7^^/P) ^/l^—^) -N- (2- (3 h^->- 4 

-/ h^i/^=;V) ^*f-)V) 75/) /n/-?y^ 
5 (20) 3- (N- ((2- (2- ((t°y^>--3 — f;V/W5/) 

=/!✓) :7;r.— /l^) -7z^=-;V) •ftjVtf—tV) — N— (2- (3—/ b^i^— 4 
-31 h^v'^^^/W ^^-/W) 75/) 

(21) 3- (N— ((2- (2- ((4-^nn^A'7 5/) #/V/J?~/V) 
7 7z^—/V) iljV^=.;V) -N- (2- (3 -/ h^riy- 4 —re b 

10 Srv'^^/V) 31^/1^) 75/) 7n/?yi, 

(22) 3- (N- ((2- (2- ((4-/ h^^/^7 5/) j3/Vi$~jV) 
-7=.~?V) ~7a^~/V) %;V&=.;V) -N- (2- (3 -/ h^v^-4-^ b 
^i/^^/V) a^WO 7 5/) Zfvs^m, 

(23) 3- (N— ((2- (2- ((4-/f/V^^75/) #/l^~/V) 
15 7 zc ~7^~jV) jj;V^i~/V) — N— (2— ( 3 -/ h 4 — ^ b 

**/7^~?V) ^;\>) 75/) ^n/^l, 

(24) 3- (N- ((2- (2- ((4-77Vtn^y^/vr5;) UA'tf—A') 
7o^/V) #A^~;V) -N- (2- ( 3 -/ h^v-- 4 h 
drv-7x=;l/) ^^/V) 75/) ^n^i/j^ 

20 (25) 3- (N— ((2- (2- (((1R) -1- (4-^f;V7i^V) ^ 
/KT5/) 7i=/V) 7a^=-jV) ZuViS—jV) -N- (2 - (3 

-/ h^r^x^ /u) m^/V) 75/) ^n^V^ 

(26) 3- (N- ((2- (2- ((1- (4 -7/1^:3 7 ^~A-) xf;l/7 5 
/) #/U7}?=/V) 7x=/W) 7:n=/l0 ^7/1^7^— >V) -N- (2- (3-/ 

25 h=¥v'-4-rc b^riX7^^yV) 3^A0 7 5/) ^n^ 0 ^^ 

(27) 3- (N— ((2- (2- ((t°!J v^-3 — r/V/W5/) 
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=.;V) 7x=;V) y^=./U) ijjvm=^;V) — N — (2- (3, 5-t?*b*? 

(28) 3- (N- ((2- (2- ((4-^nn^;V7;y) jfr^-^) 
7x=^) ^^n/V) 7J/V^=i/W) -N- (2- (3, 5-^b^i/7x 

5 :=:/!✓) Ji^/W T^7) ^D^J#, 

(29) 3- (N— ((2- (2- (((1R) -1- (4 -y f;V7xci;l/) 
/V7$;) ^/V^=/V) 7ai^/P) 7x=:;l/) ^/l^/J^W) -N- (2- (3, 

5-i?y h^i/7i-;l/) n^/P) r^y) -fvOWt* 

(30) 3— (N- ((2- (2- ((4-^do^/V7^;) jfe/U^^AO 
10 T'^^/V) 7x^) %;VT$~;V) -N- (2- (2 -J: b^S^ai—A') 

(31) 3- (N— ((2- (2- ((4-^00^7^7^) TJ/M^/U) 

7x=;V) ^A^—AO — N— (2- (3 —3i h^iX7cc=/V) 
T^y) 7"o^7^ 
15 (32) 3— (N- ((2- (2- (((IS) -l-7x^;l/-2-t Kn^^: 

S?/V) T^y) T'P^^'ft, 

(33) 3- (n- ((2- (2- ((4-y f/i^y^T§ y) i3^=-^) 

7x=;l^) TJA-tf^/^) — N— (2- (4-^ h^^7i^) 

20 ni^/v) r^y) yo^yf, 

(34) 3- {[(2'- ([(3-^BD^i?;V) T ^ y l^/Vtf^W - 2 - fcT 

[2- (4-^ h=3riy-3-y b^y^^M 

(35) N— [2- (4-3i 37 ai^vKl -N- [(2'- {[(t°y 
25 — T^y] 7J/l^=/W if y ^=-;V- 2 -^/v) TJ/P 

^-^] - 0 -77^y, 
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(36) 2- (3, 5-^^-4- {[( 3 -7^=.;V~7v fcVV) {2-zfxi tf 

(37) (4'- {[(Z-7=z~JVZfu}*;V) (3, 4, 

5 7 5/] /^/W -2-tf7^=y;v) iebk 

(38) 2- (4- {[(3, (3-7^=/^o tf/V) 
7 5/] Z^vW 7 

(39) 4'- {[(3-7^^7V^n tVV) (3, 4, 5 - h U ^ b 3rS"<^yV 
;v) 757] /5vW - 2-\f7^=-jV^jV^^ 

10 (40) 4'- ({(2, 5-^nn^;l/) [3- (4 /v) 
^ntW] 75/} y^/V) -2-lf73:^;v^y|l> 

(41) 4'- {[(3, (3-7^^/^n^y-T/V) 
75 7] **?M -2-^7*=/l/*A'#>'», 

(42) 4'- {[(3, (3 -^^—/V^o^/^/^) 7 
15 5/] y^/H - 2 -If 7 3i —/Kfr/l^y^ 

(43) 4'- {[(3, b^r^y^) (3-7x^/V7 , ntVl/) 7 5 
/] jtAsi£~M -2-lf7x=:;V^;^yi, 

(44) 4'- {[(2, (3-^^=/V^t3 tVl^) 75 7] 
7J/l^~/W - 2 - If 7 —J^iJ^l/W., 

20 (45) (4- {[(3, 5-v?n^^-4-^fMV/^^) (3-7^-/1- 
7°nfcVl/) 7 5/] y^vW 7x-;W) ifcgfc, 

(46) 2- (4- {[(3, 5-^t>^/-4-^/^y/'f^) (3-7ai 
^/K/nfcW) 7 5/] /fVW 7;c/^r^) - 4 - / ^A^cS*^ 

(47) 2- [2- (3, 5 h =Jrv--0- -1- (2-^^=/Vni 
25 ^-JV) - 1 <>X^ 5 ?"S—As- 6 — f/V] £cM=^ 

(48) 2- {[2- (3, 5-v?/- h^^^/VA') -1- (2-7^=/V^ 
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HulB(l)~(48)^b^(^ya K?y^, ^fcf«nb^ 0 
— j&5£ (H) T^SftSte-a^KlMLTtt, WO01/60819 ^9§$B#kli«i£ 

fBifc^ti/cv^o — (n) x^£ti&fc&®$*, ifSbvMb'frftt uxtt 

WO01/60819 #ftffll*0gg%0!fK:Ktt $ *VT V n S-fb^^^tf £ ft5 0 

^-e^^t-Hife^Ii 1 5 &n|B*c<£> N 3- ({4- [4- ({[1 - (2 

-^PD7x^) rchdri/] T^7) -3-^^-71— 5 — f 

y^t/y^] ^<^^/v} ^/i/7r^) yn/Vx- 

MxJ3: x T/l"¥/K T/^r— /K T/V3r=/K T/V=i^^ T/V3r/l^:*\ 
JK«£* l£f«& *i&Jllfcli N ftS^), y^-v^, 7 h tr— 
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(n) *5j:tf (m) ^$ft3te^tt«tegSJ&, fclfctf, ttttWA. 

10 — ^ ( i ) -e^tsthZfc&mn, -mx, ( i - 1 ) 



C&f, R IIa ^/l-7K=arV/US^^S^^>b > R la "\ R 2a "\ R 3a "\ 
R 4a "\ as.fcTJSR 6 '" 1 ^ R x \ R 2 \ R 3 \ R 4 \ *3j;tm 5a tmtMVfc& 
mfr-ttiK R la -\ R 2a "\ R 3a "\ R 4a "\ &£XFR 5 *- 1 iZ.£.oXmfr£tl 

20 X, t-^^/l-S. MJ^naxf/i/g, *<-y*?A> (Bn) g N :7*'*-$'/U 



(R 2a1 ), 



'ma 
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c i ) r ao& y M5m\- £z>imm&j&. 
5 (2) m&ikWT \^-&nz> mmRi&. 

(4) &JR*:J8V>SJ|&#«5aS, 

(5) &m&fc&m^zi!foimfci&mmift>*iz>o 

io (D r^yjn*^fcj:*jtt««iRj«:H:, m*.t£* &mnm (y *y — 

15 WC, 0~4 O'CcD^-etT^^So 

nn*;^ ^^i^ T~y — A^SP) "I 3 . (mM, 

hV7^$-vWt^ tf^xA'&i'Wt* p-hVAflMSOs 3=fcteM^^ 
ffiSNSO t>U<ttittbojB#« (JMto*c*/BWMP) o~i oo°c 

20 ©^"e^T^^tt^o 

(3) tofcm4m\z£z>m.&m5ij&te, m%.&> mm xa^ (rf7 

a-^ (y *y — /k a4>k ^^v* (^^^ h/i/zn 
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# 



(4) ^&ftV^jft{HK££:tt. 0»J*Lii, ^H«££ (IHfe pH4.2~7.2<Z) 

(5) &K$t#&JBv^Jfc«ttKJ£Wu 09*.tf, (^pp^^ 

15 m (Dft&T&tite&ft&T, &m$£fc (rh7^M)7i=M7>7^ 

y/"?7^!>A (0)> — ( h y 7x^V*^7^ » ^7^7^ (H) % 

BHfc'*9s?#.& (n) N i&fbr-y;* (h!)7x=/v*77^y) p^a (i) 
^) Srffiv^x, o~4 o'C^jas-eff^^tb^o 

^fc, JiflBEWI-fcltj,. 09£.fif % T. W. Greene, Protective Groups in Organic 
20 Synthesis, Wiley, New York, 1999 KWM £ tlfcjfmz. iot, JI5Mfc®K/& 

25 /V (MOM) 1 -ac b^r^rc^yv (EE) 1, ^ h^V^^/U 

(MEM) I, 2-7h7tKnfc'7^ (THP) HJ^^U/P 
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(TMS) I, fyxf;i/i/ij;i/ (TES) I, t -^7US?* ^ 

(TBDMS) t -zf^;W7 ;v (TBDPS) T±^- 

7V (Ac) f^n^;H, ^<V}/-f/u* N ^^/V (Bn) p-* 

r^v^v^vg, 7!);vt^^;^=;v (Alloc)I, 2, 2, 2 
5 -Ml^nnx Y3r*/%;V7$=.jV (T r o c ) b*L5o 

r-^v^/Vtf^/l^ TUA^^^/V^/V (Alloc) I, 1 

1 - (4 -If^^/V) (Bpoc) MJ7 

/l^nTir^vV-^ 9 h^-^/UaKn/i^E (Fmo ch ^< 
10 l/*J/V (Bn) p-^ h^v^^i?/!^ 7* (BO 

M) £ % 2- ( h y ^^Vl^P/P) ^h^r^^/W (SEM) 3£4&J&S#tfe> 

h^r^^^/W (MOM) 2-ff7tKnt°7^V (THP) 
15 ^s^/^^vV-ak T±^/ls (Ac) iE^rffetbSo 

Greene, Protective Groups in Organic Synthesis, Wiley, New York, 1999 {CfBS £ *L 

( 1 ) T/v# V MykftMlz <£ 5 Jft«*KJ£, 

(2) Mfete^Tte:fctt5JBfciS«KJ£, 

(3) JBTKm^^iS^glSJES:, 

25 (4) ^m<omsmmj&. 

(5) &Ji£rfflv^jl&fl^iK)^ 
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(i) ~ (3). (5) as (6) <D&&tittmi>it&mkmm*£fTte& 
K*rfflwt\ o~4 oro^-efTft^nSo 

— Jft^i (I) ^^5M<D7*n K7ym5-^ (IA) X*?jk& 
tbSi't^tt, — JRS; (IA- 1) 



-«!5£ (IV) 



(:£*, R 428-1 f3\ R 42a £I^Clc*£r^:fr-r^ R^'-'Ciot**)*^ 
(1) K«rfflv>5#ife, 



ma 




42a-1 



-OH (IV) 
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• m 

(2) m&mm*m&m^zj3&, 

(3) m&M&m^z&mm&mf hfoz> 0 

y^>\ hi) ^f-^T^>, ^f/ur^/tfy^^ 

7h7tKn77^) tfi, T^y*»«e («W7K*fcfi 

y^mt-r v v v^mwtm) &m^x, m^v-f Ft o~4 o°c-eKJS£i£<5 

15 (2) ^^li7fC^«rffiV^5^« % fllfctf, XA'tfZsWt&lfffltm 

OB^, ^PP^^y, SJ;c^7Vcc— =t;V^ 7h7tKn77V^) 

^*fcf»^-e, (tr y h y rc^r ^ ^ ^ y ^ 

v^^/KT^ / t°y ^yT'otvuw^^) <d#:£t\ 

K (^P/f^P7-< h\ h^P7^ K> ^Wp^ K9?K 
20 *fcfii&fi3*fl: (^on^if/v, ^BB^y/r/^) i: N 0~4 
0*CT?SJ£$*, #e>^fcil^M7k#J^^^ (7nn^, v?^ n 

(3) «f#SISrfflv^*^«feW: % ^Jx.lf, %;^^mtT/u=i~-/u%:^ 
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*fcW:##&T* ffi-a-^PJ (1. 3 - n^^/K&y^vM' 5: K (DC 
CK 1 -m^vi— 3 - [ 3 - (v^ 5 S) t:VV] ^A^SM ^ K 

(EDO, 1, (CDI), 

(1-propanephosphonic acid cyclic anhydride, PPA) ^) £r^V\ 1-k Kn 

^^yXhyry-yv (hob t ) SrJBv^jWB^ftWT*, o~4 0t:T' 
-tbb (1), (2) *5j;tJ« (3) (DSJSte, v^-ftL^^tt^^ (T/i^ 

xmiz. x \)ftt£ o^t So 
— w& (ia) -e^^tv6^#>« N — m& (ic-i) 



15 c^;tp % i-^xvm^temmtmcn&zmib-i-o) X'^&tizik&mt, 

-ASsS (V) 



ma 





WO 2004/002530 ^ PCT/JP2003/006679 

• m 

(1) »^9>T K£/BV^2f2fc, 

5 (2) m&wmfoto&m^z&m. 
(3) ^^j^^a^^a^f bin** 

y h y x^t ^ >\ v 5 ^ f/vrx y ^ *^ ^ J t° y 

o n n ^ ^ ^ s*x^/uci:~7*/i^ ^ h ^ t Kn7 7 «K 

15 0~4 O'CotaS-CK^^iirSr k\z.£Y)<ftf£K>frZ>o £fc, (S? 

^ h y SrJSV^T, m^y-f Ft 0~4 OtT'S^^tSri: 

(2) ^m$t*^£IB^5;fr$£fci, Mx.fi. ^^#vife«r#ttB§3K 
20 nnzjvVJ^ v^nn^ $?3^/ioc— fh7tKn77^) 

**fcttftfiSift"C, (t° y V s h y xf;i/j 5: f-j^r— y 
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(3) m&m&m^zJimte. m*.&s #^yti75^tr, 
/k Tf7kKn77^) *^r±«i*«T?. its (fy^ hi>^ 

(ii#ftT^ ffi&M ( 1 , 3 n^^A^/l^v 5 ^ 5: K (DCC), 

1 -cc^yw- 3 _ [ 3 _ ^ T * / ) -fxi fcfVV] jfr/l^-^ 5 K (E 

DC). 1, l'-M^/f^/-;!/ (CDI), 2-*uv-l-* 
^/Vt°y i?-^H^, 1 -^n fcW^^^^^tlTK^ (PPA) 30 
10 £JBl\ 1 - 1 Ko ^^yX h }/ 7 , /'-/l' (HOB t) ^fflV^S^V^i 

^ftfc (1). (2) *3«tt^ (3) OSiStt, V^tufe^flU*^^ (T/l^ 

15 ^?Ci:^5 0 

—#5*; (I) -C^^tbS^b^co^n Kyy^feS-jKS (IB) -vmiS 
tiZik&m*. (IA-1) -f&&, (VI) 

D 43a-1 ij 

R > H (VI) 
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— 1B&: (I) -V&Zti&fc&mwfv K7ym5-^ do -?^<* 

tus^tttt, — ^ (ia-1) ^ztizfc&m&MTGfcj&fctt^ 
yc«#^r% its (t°y^>\ hy^^vr^^, ^w-yy, ^ 

^ f;V7 ^ / tf y ^y/n tVV3i^7VT ^ V x N - ^ ^/i^v* y 

31^/K ^PP^y7*f/^) -2 0~6 0t«§t, #£>*L 
tcfc&Vo&^m O**/— 7f7tKP77^ tK^) t>, 3i7G#J (tK 

15 vmx^^V&m) t o~6 0 o c-c^/&£^3 r tK£ *>fttet>ti&i>^ 
(2) tf^i^&WttBSSSE (fb7tKP77^ h/is^m) *K »5c 

— jtt^: (I -lk (IA-l) *3«tt/ (IC-l) -C^^tbS-fb^tt, -?rtt 

25 Xi£flft$ig GKSiaSifi. ^n^JR^ ^^/V^-drv-S, 
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R l,a -OH 



NH 2 

(XI) O ^iR )ia R V^NH 

R ,la - 0 A^cH 2 m. - ' 



a) 



i.4-#AnKJS 




(Cycl^ 

(vm) 



(R 1S, - 1 )ia 




(VII) 



( R2a1 )ma 




(cyd a ) 



(R 1a " 1 )ta 

ac-i) 



(R 3a - 1 )na 



OH R 4a " 1 

HN— R 5a_1 00 



(R 2a - 1 )ma 




Cyc1 a 



(R 3a - 1 ) na wmsuz 



(I-l) 




(IA-1) 



—m^. (HI) T'^$tbS^#)f*, J^T(-Tt 

xzz 0 ^*5. &T<D&m&jjmz.&\,^x. mw&mw&t \,xm^x%> 
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— jr^: (in) T^^ste^o?^ t c ^^7^=/^ j c a^i§JSC 
^■^^-t-^^i. -r^^^s (m-i) 
o 

X ^k c — B c 
R c G N' 



lc < ,IM > 



(ffl-1) T^^tLS-fb^^ (2) 



(2) 



10 D£4\ -T-<T<7)|B^-}iBul3^llIC^^fei- 0 ] 
T^^tL^^^t-^ (3) 

,K C B c 



HN 

A- 



(3) 
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(1) i^7>f K«rffiV>S*&, 

(2) m&wmfcfa&m^zjjtiks 

(3) ffi&m*m^z>jjW;m&mifit>tiz>o 

^ (1, fh7tKn77^W, fc5VM«*l,e> 

20 (2) ^^7K^^ffiv>^^« > M*.t£, x^^mz^mmm 

y :a n, n - ^ s tr y ^y/n tv^^^r ^ ^) 
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^#ofij^b^s^^) «t>, *fc«^^-c% mm (t°y^, hy 
^w^y, n, N-v^^T^y >\ n, n-^^^/v-t^ / fc° y 

10 V^) (D#^T*/cfi##^T> ftt^J (1, 3-^V^n^=*^#/l^ 
i^-T^K (DCC), l-3i^/W-3- [3- (^W?/) yntVV] 
»^?K(EDC), 1, 1 ' — A-v^ ^.yy — 7V (CD IK 

MtK^» (l-propanephosphonic acid cyclic anhydride^ P P A) s y -e— h 
15 %/U7$i?J * K^) &JEV\ 1 - t: Ko ^rv^^X h y T /V (HO B t ) 

0~4 0°CX*Rffc£l£Z> C £ J: Q ??ts;t>]nZ> 0 
UK (2) £>£t£ (3) Og^tt, V^tbt^Stt^^ (T/U=f 

-blBfiA^t- (31 1> ^ M X. TComprehensive Organic Transformations : A Guide to 
20 Functional Group Preparations^ 2nd Edition (Richard C. Larock, John, Wiley & Sons 
Lie, 1999) j fcfZm £ ftttmc iot^T; K-fbRJtSSrff* 5 w t3^*C#«. 

— jt£5£ (m-i) c f , W c e< tt)ioos^ % *^^r^s, tK^S. 

25 
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9 # 

;\s (MOM) l-=r.h^-y^/^ (EE) ^ * h =¥v^ h 

5 (MEM) ^ 2— X h7t KB A' (THP) hy^/l^yA' 

(TMS) Mixf/^y;l/ (TES) X. t -^/V^^ y 

(TBDMS) t -^/V^ 5 ^^— /l^^U /V (TBDPS) Ti?^ 

/I- (Ac) kV^n-f/l^ ^y^A'i, ^<>^/V (Bn) 
h^v^i/v^S. TU/l't^^/V/K^V (Alloc) 1, 2, 2, 2 
10 -hy^nn^ Y*^*UVi$=.;V (T r o c) fetuSo 

7$/MISttm #!l;Ui, ^^/lO^S^/WTj?-/^ t- 
:7* h^v^/V/i?— /l^, TU^^V*;^^ (Alloc)I, 1 

— (4-tf^^c^/V) Y3ri/%;Vi$~;V (Bpoc) S> hy^ 
;vtnTtf;vl, 9 — ~7}V3r\s— h^i/X/i'tf—si'^ ^O'i^/w (B 
15 n) g x p-p< h=3rf-<V^/V^ N ^^/V^i^^/V (BOM) S> 2 

- (by^f;^y;v).^h^f;w (sem) aafcfts*rf6>;h,3„ 

* h^-y^f-/^ (MOM) S N 2-ff7t KPt°7^ (THP) ^ 

^^^/v^^-/^ r-fcT-A' (Ac) asasajirf e>jh/«. 

V\ Protective Groups in Organic Synthesis (T. W. Greene, John Wiley 

& Sons Inc, 1999) iZ.fdM£tltc.-b<D&m^btl?>o 

(l) T^VM^^M, 
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(2) Bfete&#Tfc:*5tt5Jtt««K&, 

(3) m*m&ffi\z.£z,m>&mE.i&, 

(4) *sVA>m<ommEj&> 

(5) &m*m^-fc.mkmm&, 

(1) TAs#vto7kSM*z£&mMEu&t±. «rttH&K u*/- 

io #i CjcSMb-*- h y ^ a, TKSMb^ y ?J», im.it)) W J»m), r;v* y ±m 

«&3rJlVvC. 0-4 0 c C^j&^-eff^^tb6 o 

(2) »&#T^©Jfc«fl^J&tt, ^mmm {i??*xi*?is^ ? 
15 pp^I/A, 1, 4-^^-^-^^, g^cn^vw x T=y— A-^l^T?, fc£ 

tf, 0~1 O O t C©^gt?^T7fe^tL-5o 

20 (3) 2m**^fcJ;3Jft«ttKJ£W\ 0»*.r*, (^—TVi^ (rf7 

h,l^>-^) s <7"h^ (T-feh^, ^^VKE^vV^h^K =hy/l^fc (T 
-feh=hy/^) % T ^ (N, N-^fM;l/A7^; K#K 
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0~2 0 0°C<DM.&X~ftfj:fr>tiZ> e 

(4) vy^K©ift««RJtSW:, #lx.fc£, TkiiSfPUtS^^ (rh7 

(5) &S£ffl^5fl&*fcm£OSte> tfllx.fcf. mffi^ pH4.2~7.2 <D 

fc ittfr h (Dmm trh7tKn77 v^^^-^is t <Dm&m) 

N, N-v^^fM/VAT^ h\ 7f7tKn77V> ffcgfcrc^vi^ Tir h 

U7x=M^7^yf) ©#&T*fcf4#NFSET^ &JR*g# (rl>7^ 
FJJ7x=;^7^y^7^7A (0), n^-fb If* (M)7x=;l/^7 

20 ^7^7^ (nh gfm^^-k (n) N itteby* (hy7x=/b* 

^7^^) oi^A (I) $Q 0~4 0 , C©?aaP"T»fT5tet>^So 

_L|E£W;i% N Protective Groups in Organic Synthesis (T. W. 

Greene, John Wiley & Sons Inc, 1999) fcSBtt * tbfc^fefc iot, Mlgjg 
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—MS, (m-l) XTjk&tiZfc&WXD? ib, z c ^-coor 5c ^u 

fr^RS'ftTkmm^&mfr-tik'a-m, — «s£ (m-1-2) 



ftwffc-a^ i"fc:b*>, — JN^C (m-1-1) 



mzi&zx*(Dm<D&m&<offi>$mmj&\z.tt-rz. ttex^xhrnig-rz - £ 



O 




(IIM-2) 



O 




5c-1 



(111-1-1) 
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(i) T/^y*P7K^, 

5 (2) ^t£^T^:^t5J&i£«®^ 

(3) *P7K^^{-J;sm^^> 

(4) &m&m^^cffi,im&ij&, 

(5) w^M^fflVNfc^ms^^^^ ^tt^o 

— ts&z (m) T*^$tb5ib^<D5^^ T^s^/v^-/^ j c &mmm 

—ffltiZ. (Ill- 2) 



T^$*u5tt:-a^te. Huis-^ (2) -e^ns^^— ass*; (4) 




(■11-2) 
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# 



HN 




,1c 



NT 



-3) 



-e^Sai/S-ffr&ttHu HufS— (2) "T*^£;h,5fc^£— Jft5£ (5) 




1c 
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1c 



|C_ZC 



— ft?5£ (HI) -C^$tb6^#KD5*>. T c ^^yV^- 7 ^ % J°*S^*JS 

**mK>1rik&m, (m-4) 



•C^^tLSYb^tt, (6) 




(6) 



T^^ste-a^^ftrlB— jrs: (3) ^ Sftsfb-g^ ^rs K4b 
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(fc'Uv^ MJ^^VT?^. N, N-^^7=!)^ N, N-i?^ 
ST, T^yifiM (^nn/}vK£s N i??uu*?^^ ^^,1^—7- 

fcfc>*L5 0 £fc, ^/^/^ny KSr^TSBgjK (1, 4-i^-3ri^. ^ 

r. £ tJ: t) Siit-T 5 £ £ a* t? # 5, * _h IB , Witf , 

T Comprehensive Organic Transformations : A Guide to Functional Group 
Preparations, 2nd Edition (Richard C. Larock, John Wiley & Sons Inc, 1999) J t^|E 



— ftta; (m) -eTFZtiZfc&mn? t>> G c #^StJDiHK t^s^^^/v- 
I> J •sftsaBlWBl^Sr**?^^, -f-ftfc>*>. — «5S (m-5) 



o 




H 



(111-5) 
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• 



•fo] 

•e^^tts^^fi, — jfts: (7) 



7^tfi^I (^nn^M, h/Vozi^ i^rc^/i^ 

15 tt*©f«^a»kfc3fi^ig|ft) o~i 3 0 , C©?BjrcKJ5S$ii-*££fc: 

i^i-S^w^-fS). — jJg^C (ni-6) 



5 



1c 



— NCO 
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• 



R c G N 



(111-6) 



^£*L5telB^f^ — (8) 

.K c B c (8 ) 

H 



•C^$ns-fb-^»i:— (9) 
OH 



(9) 



[5t«K r^<-C©|B*W:iWBi:iaiC«!***fc>i-.] 

&m£>~r4t&vo^ ~rf£&%^ -m^. (in- 7) 
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x^£tiz>4b&mfe. do) 

^CHO 

R c G c (10) 

fc&mcfo DTl^lS©MlRj!£:t#t^ kizxy m&T Z> zb&X£% 0 

ji7G^T^y^s/^f*^t?fe9, m*.t£s ^wmm (n, n-^^ 

fcfozxj%mm<DMvmBimiz.tt~fz. t k& <o m^-i-z - 1 &x% z> a 
^^^>-r^#>> (in- 8) 
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(ltl-8) 



x^ztizfc&m-i, -j&5£ (id 

o 

JL J? B c (11) 

5 i"-<-CO|B^*ulB^lHlC«lic^t>i- 0 ] 

— fl£5£ (12) 

X c 




(12) 



c^f, x c tejM^ mmmtn, ^ny^p^ * ^/mwm-^ 

S (OMsi) v p- YsV^^^/Vfc^/vjr^-^m (OTsI), h !J 7;l^t 
10 (OTfS) ^<SricBfc1-5 0 ) S:*fc>U -ft&^SB 

^(DBiJfcfeteftiX'&iQ % 0flx.tf, ^rm^jK (rh7k 
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*?4VZfv\?)\>T%^ (^I^CTT^ (N, N, N\ N" , N" — < 
y^^f;^xf i/^h!Jr^y x N, N, N', N'-fh7^f;Hfl^ 

-7 8-4 O^T^J&£l2:3r ^.fc «9*rft:b*L5 0 
#®S<AJ»«S/£teliufB£ imHo^fcfc J; !9fT& o^b % 0 

—m&, (m) x»7F&tiz>4b&yo<D? t c ^-choh-, j c &mmm 

*&mt>~rfc&^ i-fcfc>*>, — (m-8-3) 



x-Tjk&tiZik&mn, HulELfc— jks: (in- 8) ^^ftfcffc^fc©*^ 

i: (c x v mm-rz w t &x% 6 0 
m&rztt&m. (m-9) 



OH 




(111-8-3) 
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(111-9) 



•v&£*i<S>ft&Votx, — JttsS (13) 



o 




V s — 'I t 



5 D£4\ -t-^-ccDiB^tfris^i^c^^^i-o] 
-e^ £ *i 5 — « (14) 

K 1c — B c (14) 

[jS*. X°teMtX (JK»aEtW:, ^ny^ig^-, * ^ 
I (OMsI), p - h/i/xy^/lz/jN^/Vt^^S (OT si), Y])y;V^- 
10 n^^^U/Jwi^drv/g (OTfl) ^^S^-T^o) SritbU *&©fB 

■roastt^-e*!!, timmm (rFn ko77^ 
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ntWT^V («^CTT5y (N, N, N\ N" , N" 

;v^xf i/yHJ/^y, n, N, N' , N' -f h7^^xf-vy^7^ 

A^) #^T^ -7 8~4 O^C^j^^^rS^^^^^^T^^tt^o 
-^&Mj$tZ>ik&to. -t-j&fct), — flgsS (m-io) 



o 



N 




K 



1c 



c 



(111-10) 



LC Hf-E^-M c -Z c 



•e^^ttsfti^tt, — (is) 



o 




OMe 



■CvT$ti5^ii:-« (16) 
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N 




If 

N 




(16) 



M' 



^<&KJ£«:^fcn?*>tK ^Pttti&ft (7h7t Ko7?y, 

>- (n, n, n\ n", n' ' -^y^^ i/y h y r ^ n, n, 

isr* , N'-rf7^f^fi/y^7 5yf) #ftT-eff^^5o) n-y 
^vy^^Af) #&T. -7 8~4 o 0 c-es/^^*s-i:i-<t t)frjfc*?n 

— (m) -e^$tt-5^#ico5^. z c ^Tb7^ai:*Wb-a- 
48k i~ft;b*>, — jKsfc (m-i D 



o 





(in-11) 



H 
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xm£tiz>4t&mt±, —m*. (17) 




(17) 



5 m<Dm&mRfofc4ttzkiz.£vwm-f%>z. t&x%z> 0 

hy^;^X7^Kf) 2 0-1 5 0°CX*5ifc£itZ>ZbK£V)ftts: 

15 mmwM&tctem,mk ^xm^z-®-^ (2) ~ (17) x^^n^^ 

mfe. "ttl&fclklmXhZ^ frZWtteftHDjjm, TComprehensive 
Organic Transformation : A Guide to Functional Group Preparations, 2nd Edition 
(Richard C. Larock, John Wiley & Sons Inc, 1999) J iZ. IBife £ V n 

?>^tia <o &3,temtr& z. t &xz a„ 
20 — j&ss (m) -c^§tus*38^k^©5*) % ±.mz.7F\,*i%kft<Di\&m 



82 



WO 2004/002530 PCT/JP2003/006679 

X.fc£ N TComprehensive Organic Transformations : A Guide to Functional Group 
Preparations, 2nd Edition (Richard CLarockJohn Wiley & Sons Inc, 1999 J {£ltBi£ 

jet* it nmj£Tiztei-f zmm, ^v* #>vti ta-±^^ wt* mi/vj*&m 

— (H) -e^^tLS^^fi. WO01/60819 ^3NB»^8B*fe©^fetJlJ; 

mm 
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3) <DSft^m<DmMkm.&&tttcw-mMb u-cg#uTt> 

5 2) V<DWjM • S#»©<£3& 

3) EDG-27^ h Wg'Jf^ffl (D^^o 

edg-27^^ v tm<Dmm<ommmt, imM#mz.m&ft 
io <t^ra^^iss#^^tbs 0 i^raisfcisa^tt. edg-2 

Sr&fclStS-U EDG-27^^F^i!^4Ut)i<, ^tb-^tt 

EDG-27^^7 h^1tttl0m{il>y-i-5?'E5*3«tt^/*fcfif&^ 
15 *©#^J:tJ«/*fett*i3fiwfefe©te©lll^iU-CW:, ^rn^m 0 2 

& ^t^^^^j, ^yyi, h# -repawn, 

EDG-27^=?-7h <D Hff5t HJIE^^ Kjfrt 5 £ TJ*/ S fc fcfti 

Wi^<Dm^^xf-/^tc\^m^(otz.}fy(Dm(omnt lth:, lpa» 

25 ^36S#^P>ttS„ 

EDG-27^^f <DW*mmk<omn\z. & o r 5 ^n^aH-s 
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/V'K&k £>f ^S&MSUB* EPAlE ==fV^MTP (Microsomal 
Triglyceride Transfer Protein) Pfi^k PPART^Mli, ^<D^(D^M 

mwrnm. m&mmm. wwawau rmmmmm. TNFammm <mt 
io NFa^f©set^^tf), 7ux*?7^i?^&fmmm.mw. i 

htf>T b fc°— ttfiJ»3fcfc^5^B&:fcJ:t*/*fc 
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# 



y^^py ^y*;y\ MJ TA^yy n^T-fe fcV^i^y/^y *y*>\ 

5 mm. &JH-#Jfc bTte, 9»3;i^/^ tKna^y, y y^t 
/WKnn/Vf/y, yi/K=^ny, Sil^l'K-^py, =^y^y°yK 

hy!>A, si^P/i/Fy, y =f-jvzf\y K=/py, ftt^^T'yF^ 

10 /py % n/^i^f;v/wK=ypvtMl!)^ hyT^yypy, @£ 
thyrAWpy hyr^s/ypyr-feF^F, ^riJ-y f-y*y, ^ 

15 y, y^y-K, y/W— yy K, MJTAy/py, ST-12 6P, v-y 
uy-K\ x=¥i*-y *:/y^n K ^E-y #S>'7?>'#/i'tf*~- 

K 7? & i/* /is**— ^y ^if 3— k y^vyyy K^ypy;* 

So 

y, m$L?xi;v7u-t})zs, xt^ 7 yy &&i>yy h^y-/K J»&^ 

25 n — /K \f/^Zff- n — ;K y y y y t" n — iftife-^ :/^rn — 

mmv hFy^ ^y^n— /k m y, ?@^y a-t Ky y. 



86 



WO 2004/002530 PCT/JP2003/006679 

AR-C6 8 3 9 7, U2j?1fvK7**^E— R, R - 7 JrJV^'r & — /K K 
UR-1 24 6, KUL-7 2 11, AR-C8 9 8 5 5, S-l 319f 

5 zfyrfrtl* K iF^WVWKfc;*. K *9 K MCC-8 4 7, K 

CA-7 5 7, CS-6 1 5, YM- 1 5 8, L-7405 1 5, CP - 1 
9 5 4 9 4, LM— 1484, RS-6 3 5, A- 93178, S — 364 
96, BI IL-284, ONO-4 0 5 7*Sfl*W£>Jh/5o 

bn/^ N h P^^/V^^Tkfn^, KT- 2 - 9 6 2^*tf fett 

So 

fctfc^^y^ L-Cte, 09*.tf, 7^/^^ h^^y, ;*=¥*i^, 

TAK-4 27, ZCR-2060, NIP-530, ^^^V^V 
xi*.— h, 5/7^f^ BP-2 9 4, T^K^K ^7/7^, 

25 dry^^y^, S^A^yy, ^n7^f U >4$&&tf £>*L5o 
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^7^fnt s ^ JU^f.?* Fnt'^ r^yy, 

w^o-i-f (uk-1 12166) m&m*fbfiz> 0 

PGSt#i:Ltft PGE^f*: (EP1, EP2 % EP3, EP4), 
PGD» (DP. CRTH2), PGF^<$ (FP), PGI» (I 
P), TX^* (TP) W}ff,tl5 0 

^n^^^h «7D7P), Bayl9-8004, NIK 
-616, o^/l^^h (BY-217), v^A^y^ (BRL-61 
06 3), T^-y^-ts (CP-8 0 6 3 3), SCH-3 5 1 5 9 1, YM- 
976, V- 11294 A. PD-168787, D-4 3 9 6, IC-4 
8 5Wfff,^§ 0 

^7*?—¥m.WMt LTfi, ONO-5 0 4 6, ONO-6 8 18.M 
R-8 8 9, PBI-1101, EPI-HNE-4, R-6 6 5, ZD- 
0 8 9 2, ZD-8 3 2 1, GW- 3 1 1 6 1 6 , AE-3 7 6 3fW 

tt^n^^^y, ^i^V^^V, J^T^^n^y— /k H^T:/ 

7v*^~>vmfc8\. ?<f-^>^T-f^mmm., r-fe-^/v^^^^, 
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# # 

5; ^ ^-7 h fc°^/K it»T^7 3/^^ A I O - 8 5 0 7 L^S^if t>tl 

5a-y^^-^pisiitm 7^wy k gi-9 

5 9 8 7 4 5»S^tf bfL^o 

HMG-Co Aj85n»5(lia.«!lt UTtts W***^:/, n^^fy, 

zfy'^^P'T'i/^ •7)\"^z*f-s^ rhn/^^fy, if^^^fy, a 

10 ^n^7^^7— K 9 xi? J~7*7— h/Vl^—^A, i/y7^7*7-hs ^ 

y !7A, T^t°y^ N r^t°y >- • ?4t?\<%*— hiB-g\ *Jy/i>~y-^ 
-o-Ky^^:/, ^071^ k ^^f/wy/ntvur 

20 ^^-y-^, ^^/Vtf-7"^, v?^n^^-7-^ N h/^^>"7"h 

h y 17 a, ^^y^^ azhK^^, -f:7Vny^^ N 4 

7'7°n7iyb , 3; — /i^ 3Mr>\ 7;WH:Yn7iy, ^/WHf?' 

25 n7^^T=3r-fe^/K ^h7 p P7iy > 7 31 / 7"n •? ^ l/tuVi/V A N 
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# # 

>\ tf-^^a^^ryv, t'o^A, Ty^-y^A, ry^o^ 
a, t/<y;i/yttf, mf77^ Ks lifyyv?y, =r. 

^S^tt^:yi7^^j (®«fc^y<7^#j) tuit M^tf, 

So 

sh^v^ 4-T^/i^y^-/^ JTE-5 2 2, 
^y^-r^ N 7J/^n7zii V N v^rci/t: 0 ^ ^ F\ ^t7°n :7 m 

>\ 7;WHf7°P7xy ^R^v^ ^h^n^^y-, nyvy^riy^ 
A, P^y7n7x7, ^n^r^A N ^^iJ-^n • |>\ fc° 

£7t, h^^it^/^fc^^^^^ 
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# # 

ffitt, mm&8:. &ttm. tommwmzxQSt 

fcSflS* J&A— A=Hfc9, -ilco^, 0.01m g^fe 1000m g % 

b< »i 0.1mg^b5 0 Omg, ££>JC01=L< 0.1m g^fe 300mg» 

mmx— b— ia^e>»:iHiiftps-^$tL5*\ £fcf*j£A— ASfctK —mm 

10 o# % 0.01m g^P> 5 0 0 m g N $f ^ L^^fi 0.1m g 1 0 0 m g > c? 

»^b< «0.1mg^b5 0mgO|5ffl-e— 0— HI^^^[lHl^P^$tt5 

•15 Wr£fbhZ> 0 

EDG-27^^ K tfc|iEDG-2 7y^=(=7 hififcO^J 
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£U> ^^HJ^J (^^5>-^ T*^7=¥V^#) ^£$g£-£*L % 

So 

srs#j, mm\&u tm&k ^«>j> 

#^p^#^fci6^^^j^M{c:{* N tgmm. tf^m. 

iuiflm y^^h&k mak p^a^ij. rcr 

/HfK ci^^ (r^n!), (7Ky^-=¥iX 
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5 tttott (t-wfeu ^-y-^ N r*»u rvtvif), n&tt u 

}*tetohzw±m%&m&tix^zh<Di!>>t>m&*iz>o nixii, <s^t^=» 

^ v -^mi^^tci^m^m^^x^^m^x^m^ti^o mz. 
20 wr, x>t^tc.n^n^±<Dm^mM^mMKmm^tcn%^^:xmm^ 
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77if7^, f^y, -^7^^, ^f;v^n- ^^) N mrnm (mm. 

±m*bm&nzi>(Dwm&tcfc2mu±&m&vxm\<^tiz>o & 
io msam, mmmm^^x^xh^\ 

%mm*te&&tcfemif;mm£tix^z&mz£vmm&ti%^ m*.t£. 

tfttSo en*.**, issa^ssk »flg. mmmmm, wsmtt^nk 

iHini. ^y-ty>\ -fe^^v. *ufc£HU mm 

25 ^rt/rvvCfc«fcV\, *:TU^©i4ag#ifcWu #J;tf»H#fFfil 2,868,691 
«£ X$mm 3,095,355 -§-*C§£ L < IStt * tit V n 5 c 
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m^^So jtmmi&s mmm\ mfc-rhvt?*. m^v±v^). mm 

20 bso o^^h ^TTyyt*y^^4 0 > ^yt^^fn^Wb 

95 



WO 2004/002530 PCT/JP2003/006679 

• # 

®AJBi£#J#^;£*K ^^P^Affl^J«ffi^{C7K^fc^OJi^^^^^ 

m s w.n.mm\ft cttsHi ltpm^ *l5 0 

10 ct^ttv, ^^hy^#). mm, -fe^n-*^ m&m, vs 
mm {mk^-v^^-vj*. ^-<^m). ^M^mm^t^^mKm^x 
m , g.miRvxmM£tiz 0 

15 m&tiz> 0 

20 mmvffimttmw 

m2i^ 3- (N— ((2- (2- ((t°y ^-3— f;^f;V7^) 

37 ^ 7x^;I/) -N- (2- (2, 

h^^^^/l-) rc^) 7?/) :/n,*vlfc • tftifctg (a)) 
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®3te N 3- ({4- [4- ({[1- (2-^on7i^;l/) 

IU4te, (4'- {[(3-7^=/^nt:Vl-) (3, 4, 5 - MJ ^ h=¥v^< 
>-^f/V0 7^/] y^/W BtSfe tfl^lfe (c)) 

Her*, (a) dSLPA^J;SiE^t h^¥?t«5«^±im^ 

H7tt, (b) ^LPAiaMtt h^¥mi£MOif?i#/B 

09(i, ft:^ (b) ^LPAJJiJ;6ES^!>^HfriPflgMJ^©*iJi^ffl 
01011 (c) ^LPAfCj;§jE^^^SrilglTOm^±i^ 

mi i«u (b) ^lpaicj:6ie^i: hm^m^iiia^^ 

mi it&m (c) ^LPAti^iEtt hmm»cDii^^^ 
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$ # 

nmr ©fiiu,T £ tvr v n = pKommz, mfe^tiim vtc^m^ u 

TV^ 0 

ACD/Name (^^^^) ^6.00^ Advanced Chemistry Development Inc. 



3- (2- (4-^ b^iy^zc— A-) ai^vl/) T 5 yi/n/^^^vl^* 

4-^ ^=f-;VT (2.2 g) J)/^xf (1.5 g) £^ 

15 (25ml) |C$g$?U tiltt3 BWfiSt#U^ 0 ^ffiT^*/- 

Tvimm&*i1rzmMk&fo (4.0 g) £#f;io 
T L C : R f 0.89 (^ n : 7 ^ 7 — 9:1); 

20 NMR (DMSO-de) : 6 9.10 (brs, 2H), 7.16 (d, J = 8.7 Hz, 2H), 6.87 (d, J - 8.7 Hz, 
2H), 4.11 (q, J = 7.2 Hz, 2H), 3.99 (q, J = 7.2 Hz, 2H), 3.40-3.00 (m, 4H), 3.00-2.85 
(m, 2H), 2.79 (t, J = 7.5 Hz, 2H), 1 .3 1 (t, J = 7.2 Hz, 3H), 1.21 (t, J = 7.2 Hz, 3H) Q 



25 3- (N— ((2- (2-^77P^>iy7ai— /W) 7^^/l^) jt/yHtf^AO — N 
— (2— (4-xh^i/7x-;l/) ^^v^) 757) ^ny^glzc^vKx* 
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^miX*mmVtclt&m (6 0 0mg) N ^ismS*® (5 3 8mg) 
&£TfhV^^Tx^ (0.85ml) Is > ( 1 0 m 1 ) *C*g$?U 

M&mislsX. KT©fttt|llrtt5M^ (8 3 7mg) 
T L C : R f 0.50 n n tJWA : ^ ? J —;\>= 9:1); 
N M R (DMSO-cU) : 8 7.90-7.15 (m, 8H), 7.00-6.70 (m, 4H), 4.00-3.90 (m, 4H), 
10 3.80-3.00 (m, 4H), 2.60-2.00 (m, 4H), 1.35-1.05 (m, 6H)„ 



3- (N- ((2— (2- ((fcf V 3— f/Mf/VT? 7) #/l^=/V) 
7^^^) 7x=;l/) ;&/Vtf^/U) -N- (2- (4-^ h^v-^^^/V-) 
15 cx^/i^) T^7) •fn^m=^^/^=^^T/V 

0^m2Xmm:Vt£fc&m (1 5 OmgK 3-k°=iy^X5:^ (5 Omg) 
*5£IM -cn^/V- 3- [3- (^f;VT5/) tf/l^] ^wtf^-r 5: 

vm.mm. asomg) ^mt^^-^> (5m n mmpu mu^x—m 

A^avh^77^f- (7nn*;VA : ^ai^-/^= l : 2) fcxmW^VX, 
SKT<Dmm&&^-t51k&yo (14 7mg) £#fc G 
T L C : R f 0.20 n n jft/V./* : @^;i^/P= 3:2); 
25 NMR(DMSO-d6) : 8 9.00-8.10 (m, 2H), 7.60-6.75 (m, 17H), 4.40-3.90 (m, 4H), 
3.80-3.10 (m, 4H), 2.80-2.05 (m, 4H), 1.40-1.30 (m, 3H), 1.20-1.10 (m, 3H)„ 
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mmmmm 2 

N— [2- (4-^ b*V7x=/U) -N- [(2'- {[(fc'y^^ 

- 3-^/1^^/10 r^y] #/i^=/W if^3i=/v-2 — f/w) t^/i^— 

5 /V] -&-T9~ is Ut&m(35)) 

mmmmrn 1 xwm^tcit&m ( 1 1 0 m g ) ti NzKSHb-*- t v 

(0.5m 1 ) £r^7 — /V (lml) i:rf7tKP77V (2ml) <D 

Ts urtDwmmtt-rzfc&vo (7 7m g ) ^#fc 0 

T L C : R f 0.36 (^ cz n tJvVA : y ^ / — /V= 9:1); 
NMR(DMSO-d6) : 5 9.00-8.30 (m, 2H), 7.60-6.70 (m, 15H), 4.60-4.10 (m, 2H), 
4.00-3.90 (m, 2H), 3.90-3.00 (m, 4H), 2.80-2.65 (m, 2H), 2.20-2.00 (m, 2H), 
15 1.40-1.20 (m,3H) 0 

##ff(]3 

T^=*V#HS<CT, Lantern PS-Wang (Sftj&ffi) ( ^ * h — ^tfcK, =» — 
20 K## SPPSLHMP) (16.0/zmo 1 /7^^-^ 1000;£) Srifrfb*^ 1^(1 
9 8ml) S^n^L, N, N-^ y tV^^T 5 V (77.9m 1 ) t 
Vsvm.? X2 V K (24.4m 1 ) £- 7 8°C^T*P^fCo 1 
5«FMa£#bfco Rft^**»6>H*Bia#Srit5tU^ t^f^ (15 0 

mix 5) fct^MSKtT, mtefeWT?vji'm^x j rs\'*nit 0 

25 
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##M3-ejStt3fiU^fc:*a^ (4 5*, 0.72mm o 1) Sr-O-v^VT ^ >-£>N 
2-t'nU H>M (1.0M, 15ml) igtffcmao*., ifitt 1 

y (2 0m IX 4) iut^UT, 3 -'O'i^T ^ / 7°n^ 



###15 

mfaU1&3- (N- ((2- (2-^/^>^7^=/l^) 7^=-/V) 
10 -N- (^V^/V) T^7) ^n^^-gg^^vvV 

#%M4-e^itbfc^^) (1350 21.6mmo 1) £rN-y?vV-2- 
t°n!) (5 0 0ml) l^P*:, a >^ii7k#> (48.4 g) ^DXLfc 0 S 

N, N-^f;l/*;W5K (5 0 0ml X 4) *5J:tWby f- ^ (5 

15 0 0m IX 3) \Z.XWfr\s?c a ntbtitcmft]&fc$:m.&L>x, mft&&3- 

(N- ((2- (2 /V^3r*/7 z^=.;V) 7 ^~jV) 3uVi$^;V) -N- (^< 



#tM6 

20 @fS*Bf£3- (N- ((2- (2- ((3 -y fvWO-^T^ y) 
/U) 7 en :7^=^) ^^/J^/U) -N- (^^/V) x^y) 

#%^!l5T'igitUfc^#; (3 0*. 0.48mm o 1) SrN, N-v^^* 
;^T5 K(lOml) (^iPx., 3-y^/^^^/VT^V (2.40mm o 1). 
25 l-tKn^yXM)T/-;l — TkfP^ (3 6 8mg) &,£TJ*N, N- 
\?/\sjjflstf*?s( % K (0.376ml) ^*Px.fc„ EJ&tB&m&&MXZ 
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3ivW»T^ K (1 Om 1 X 3) fSX.Tfl&iktf-l'ls (10ml X 3) tCTSfe 

^ut, nbtiitmmteft*m&vx, mmmw3- (n- ((2- (2- (u 

5 -N- (<<l/*JM T^y) ^d^V^^x/v^r#fc 0 
SiBtlfe§fcffil3 

3- (N- ((2- (2- ((3-p< ?-;\>"<Z/*?;\sT% /) ^77^^/1^) 

~/w) -7^—/v) t>;v$~j>v) -N- (^y^v) r^y) yp/^i 

10 6 T'^it lstc4k&m ( 1 0.016mm o 1 ) £ h V ~? ;V0r n fttt (0.5 

m i ) izMx., mmzx i v$m%mvtc 0 m^uw-^w m u b y -7?v^- 
(o.5mi) x*m&L>fr 0 $G&mz&frit. mmrmmvx, sxTcnm 
mmm-rz&mwfc&m&mzo »^vf^7^- (hplo 

15 &m IstcX =7 i» : Xterra MS Ci 8 , 4.6 X 50mm I.D., 5 pm, 100 A 

<f£Jl UfcSffc^ : 3 mL/m i n 

Af& : 0.1% h y 

B?j£ : 0.1% h V 7/U*v2m^-T± b=- b Vsl-MWi 
20 mfemtete 0.5 ^«A^tB^^Jt^9 5/5^mMVtL 0 ZKD®. 
2.5 ^T-A?gt B»>^J££r 0/1 0 0 ^jS|^^J«^^i 0 -^(D^ 0.5 ft 
F^A?&£B»>mi^ifc£0/l OOi^Lfco -^(7)^0.01 ftmXAmtB 

H P L C{£*# B#FpH : 3.84 # ; 
25 MASS 7 s — ? (ESI, Pos., 20V) : 507 (M + H) + Q 
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mmmMM3 m ~ o 4) 

HPLCM 

ffiffi U 9 J* : Xterra (3^3511) MS Ci 8 , 4.6 X 50mm I.D., 5 pm, 100 A 
^JBL-Tc:?^ : 3mL/min 

10 Aj£ : 0.1% h y ^/l^nglFgbMgift 

bwi : o.i% h y yjis^-uffim-T-t h~hv s^mm 

2.5 ^T'Ali BWL<Dm&&%: 0/ 1 0 0 ^E^^^fCo -^©^ 0.5 # 
Pf9A?&£ B^m^it^0/1 0 0fc@Sbfc o ^rO^ 0.01 ^FltAtiB 
15 WKDU&tt* 9 5/5 ^WMm^X.tc 0 

3- (N— ((2- (2- ((4-^nn^<^v?/VT^y) 

:7^=/U) %;Vi$~;V) -N- (2- ( 2 Y *r ls7 =^ s f- 
20 75 y) T'us^m Wb^(l)) 

H P L C^j#B#|!g : 3.99 # ; 
MA S S $ (ESI, Pos., 20V) : 571 (M + H) + 0 

ig^jiHffJ 3 (2) 

25 3- (N— ((2- (2- ((4-^^0^/1/7^) # /Wt^/V) 

=-)\<) -7 ti;V^=.M — N— (2— (2, 4-^0P7i=;V) 
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H P L CfcWtifm : 4.17 ft ; 

MASS ? (ESI, Pos., 20V) : 609 (M + H) + 0 

5 mmmmM3 o) 

3- (N- ((2- (2- (((1R) -1- (4-^^/V7^^V) ^;VT 
^7) #/V/jw^) 7 m =^;V) 7x=;H ^/V/J^^/l^) -N- (2- (2, 

4- ^^dn^^=/U) ^^v^) 7* ^ /) ^d^^ Mb-£^(3)) 
H P L C^^Htffl : 4.22 ft ; 

10 MA S S ? (ESI, Pos., 20V) : 603 (M + H) + D 

Mit^%M3 (4) 

3- (N— ((2- (2- ((t°y f/l^ 5 7) #/l^~A-) 

^•ai^/W) ^oi^/V) ^7/VT^^/V) — N— (2- (4 h^f-iXT'^^V) 
15 rc^vw) 7^/) zfn'O-m. (lb&y>>(4)) 
H P L C*fcf£R#|!i1 : 3.25 ft ; 
MA S S V s — ^ (ESI, Pos., 20V) : 552 (M + H) + e 

am&ife#l3 (5) 

20 3- (N- ((2- (2- ((4-:?nn^;V7^) ZuV^-sV) 7x 
— ^0 7^=71^) tf/l^—,^) -N- (2- (4-^ b^riX^^—^) 

M 7^;y) (^%(5)) 

H P L C&f$f%m : 4.02 # ; 

MA S S y 2 — # (ESI, Pos., 20V) : 585 (M + H) + 0 

25 

mmmmm3 (e) 
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3- (N- ((2- (2- ((4-^nn^;VTU) %JV-$~;V) 7x 
=W0 :7^=A-) #/l^=/V) -N- (2- (2 -^^vl^cn — ;V) =r.^-)V) 
T%S) 7xis<ym. (^4^(6)) 
H P L CfiyWBB : 4.02 # ; 
5 MASS x — * (ESI, Pos., 20V) : 555 (M + H) + Q 



3- (N- ((2- (2- ((tfy ^V-3 — T/W^^/VT^y) 
7 a —/I') ^^^/v) #/V/j?=/P) -N- (2- (2, 5 — h^'>7x 
10 T^y) yv/<>m (^^(7)) 

H P L C^^f^ : 3.20 # ; 
MA S S * (ESI, Pos., 20V) : 568 (M + H) + „ 



M3t^»J3 (8) 

15 3- (N- ((2- (2- ((4-^no^;V7^;) ^yi^^/V) 

— /V) 7x^;l/) %jv>$~/v) -N- (2- (2, 5 b*ri/7^~ ?V) 

T5/) ro/^i (^#1(8)) 
H P L CftftttDQ : 3.97 # ; 
MA S S 7*—* (ESI, Pos., 20V) : 601 (M + H) + 0 

20 

Mj£g|jfcfli]3 (9) 

3- (N- ((2- (2- ((4-^ f^v^y^T^y) -ft jvi$~>v) -y 
yx.=.;V) 3l >Vi$=-;V) -N- (2- (2, 5— i?* h^-i/?^ — 

25 HPL Cft^W : 3.80 # ; 

MA S S x — * (ESI, Pos., 20V) : 597 (M + H) + e 

105 



WO 2004/002530 PCT/JP2003/006679 



mmmmm3 a o) 

3- (N— ((2- (2- CU-y^/WO^iy?" ^ y) ^77V#=/V) 7 3i 
y^—sV) JJSV7$=.jU) -N- (2- (2, 5 — b^r^^^^/U) 
5 ^/W) T^y) T'n/^S Wti^(lO)) 
H P L Ci^^F^ : 3.91 # ; 
MA S S $ (ESI, Pos., 20V) : 581 (M + H) + „ 

Mjt^»J3 (1 1) 
10 3- (N— ((2- (2- ((N- (1 -y -N-^^/V7 5 

7) 7 ~7 $UV7$=-/V) — N— (2- (2, 5 

h^v^a.-^) rc^/u) T^/) ^u^V^ (-fb^^(ll)) 
H P L C««FNfK : 3.97 ft ; 
MASS y*— # (ESI, Pos., 20V) : 609 (M + H) + 0 

15 

Mjf^MLg (1 2) 

3- (N- ((2- (2- ((4 - (tert-^^) **>\s*?AsT%J) #7l^=/V) 
7 ^ 7x^^) ifryHtf^AO -N- (2- (2, 5— v?y 

20 H P L Ci&i^Bf PfO : 4.13 # ; 

MA S S ? (ESI, Pos., 20V) : 623 (M + H) + G 

M^ife^!l3 (1 3) 

3- (N- ((2- (2- ((3-7/^n^<^iy^T^ y) #/V/j?=^) 7 

25 ^^Jls) ~7^~)V) -N- (2- (2, 5— h^y7x = 
/I/) zr.*f-;V) T^y) l/n^^ (^^1(13)) 

106 



WO 2004/002530 



PCT/JP2003/006679 

• 



HP L CffiyWW : 3.84 # ; 

MA S S # (ESI, Pos., 20V) : 585 (M + H) + Q 



tmmRSMZ (14) 
5 3- (N- ((2- (2- ((2-^DP^y^75;) jjjVft-jV) Vx, 
-7xl=.;V) jj;\,-m=.j\,) -N- (2- (2, 5 - h *cl/7 z^-JV) 
^/V) 75/) ^n/<y| (fb£4fe(14)) 
HP L C^^NP^ : 3.93 # ; 
MA S S 7 s — ? (ESI, Pos., 20V) : 601 (M + H) + 0 

10 

M^»fcffjl3 (1 5) 

3- (N- ((2- (2- ((4-7/V^-n^<^v 5 /VT5: 7) #/M?~/U) 7 
/lx) :7 ^ - -N- (2- (2, 5 — ^ Y^-iyy^-^ 

15 HP L Cft&NfflQ : 3.84 # ; 

MA S S f — $ (ESI, Pos., 20V) : 585 (M + H) + c 

«^at«3 (i e) 

3- (N- ((2- (2- ((3-^Pa^/V7^/) :7 a 

20 -A-) 7^^/l^) ^/I^tK— /W) — N— (2- (2, 5-^/ hdfi/7x=^) 
x^/V) 75/) ^n^^gft Wb-^»(16)) 
HPL CfiM^WJ : 3.95 # ; 
MA S S -7^— ^ (ESI, Pos., 20V) : 601 (M + H) + c 

25 gjSg&SfeM 3 (1 7) 

3- (N- ((2- (2- (((1R) -1- {A-**5-;V7 ^;VT 
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m # 

5 7) $Sl'7$~jl') -7=c=-;V) y^=.jV) %A>i$=.jV) -N- (2- (2, 

5-^7 h^V7x^) 3i?yl-0 757) ^D^V^ (^i$l(17)) 
H P L C^r^BtP^ : 3.97 ft ; 
MA S S V s — # (ESI, Pos., 20V) : 595 (M + H) + Q 



3 (18) 



3- (N- ((2- (2- ((1- (4-7/W^-P7^-/l/) if/V7 5/ ) 
*UV&=.;\s) 7x^;l/) #/Pz!wV) -N- (2- (2, 

7 h^rv^cn^/V) =c^-;V) 75 7) zfw^M (^^1(18)) 
10 H P L C&Wmm : 3.93 ft ; 

MA S S ? (ESI, Pos., 20V) : 599 (M + H) + Q 

^mmmms a 9) 

3- (n- ((2- (2- ((t°y ^>--3— (;v*^svt^;) z/UT$=./u) 

15 7 ^ ~/V) -7 ^ ~/U) X /Vy$=-;l<) -N- (2- (3-^b^-4-^h 
^:77^=/V) ^^-/V) 757) -^ny<^m ab##»(19)) 
HPL«ffl : 3.14 ft ; 
MA S S 7*— ^ (ESI, Pos., 20V) : 582 (M + H) + D 

20 l^gHlfeM 3 (20) 

3- (N- ((2- (2- ((b°y v>>-- 3— 1^7^X5 7) #/V/}?^/l/) 
7^=/^) 7 ^ - ,p) ^7/p^-/v) -N- (2- (3-7 h^t/-4-xh 
5r*/-7=c~ ;V) scf/v) 7 5/ ) ^vsO-m Mb^4£l(20)) 
HPL C&Wmm : 3.16 ft ; 

25 MASS V s — ? (ESI, Pos., 20V) : 582 (M + H) + 0 
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(1 * 



mmmmm 3(21) 

3- (N- ((2- (2- ((4-^Pn^;V75;) #/l^-A-) 7x 
=.M 7x-;^) #/V2}^/v) -N- (2- ( 3 - * Y v— 4 h 

H P L CiS^NFF^ : 3.89 # ; 

MA S S 7 s — ? (ESI, Pos., 20V) : 615 (M + H) + D 



M£tmifcM3 (2 2) 

3- (N- ((2- (2- ((4-y h^r^^^^T^ J) #/l^:=v^) 7 
10 x;=/V) 7x=;l/) #/l^=/v) — N— (2— (3 -p< 4 h^r 

T^/) 7n/^| (fb^(22)) 
H P L C^:#B#ra : 3.75 # ; 
MASS y*— * (ESI, Pos., 20V) : 61 1 (M + H) + 0 



15 mmmmm3 (23) 

3- (N- ((2- (2- (U-^^VW^vVl-T^ /) TJ/Wtf^/t') 
=-M 7 ^ Jj/I'tF^/U) -N- (2- (3 h=3ri/- 4-^ h=¥v- 

7^=/W) ^^yv) T^y) Zfvs<>m Ub^(23)) 
H P L C^^K : 3.86 # ; 
20 MASS 7 s — & (ESI, Pos., 20V) : 595 (M + H) + Q 

M3f 3 (2 4) 

3- (N- ((2- (2- (U-^/V^n^^A-T^ J) 7 
^=^/U) 7x-^) %;Vt$~;V) — N— (2- (3-y f>^ 
25 5^:7 « AO 31 ^/u) T^y) T^n^?^ (fc-^(24)) 
HPLCfiyW|H]:3.78#; 
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MA S S $ (ESI, Pos., 20V) : 599 (M + H) + c 

«aftaaM*3 (25) 

3- (N— ((2- (2- (((1R) -1- (4-^Wx=;V) a^/WT 
5:/) X^iS—tV) 7 zz-^-;V) %jv>tf=./v>) -N- (2- (3 — 

H P L C&Wmffl : 3.91 # ; 

MA S S * (ESI, Pos., 20V) : 609 (M + H) + Q 



io mmmmm3 (26) 

3- (N- ((2- (2- ((1- (4-7;VtP7i^) 31^/i.T^y) 

-N- (2- (3-^b^ 

H P L C^#^fK : 3.86 # ; 
15 MA S S 7 s —* (ESI, Pos., 20V) : 613 (M + H) + - 



M^aiM3 (2 7) 

3- (N- ((2- (2- ((tfy^V-3 f;^W?/) #^2j?=/V) 

7 ^ 7^=./V) #/U7$^;V) -N- (2- (3, 5-^ h=ir^7x 

20 ~M 7?/) ^n^^flfc (<fb^#»(27)) 

H P L Cft^ra : 3.20 # ; 
MA S S 7*— * (ESI, Pos., 20V) : 568 (M + H) + ° 

Mit»^J3 (2 8) 
25 3- (N— ((2- (2- ((4-^pd^;VT5/) #^/tf~/V') 7^ 
=/!✓) ^ai^/V) ^77^^/V) -N- (2- (3, 5-^y h^i/7x=;>) 
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H P L C^R^ : 3.93 ft ; 

MA S S 7*— * (ESI, Pos., 20V) : 601 (M + H) + - 

5 MitSlife^J3 (2 9) 

3- (N- ((2- (2- (((1R) -1- (4-^^/l-Z7^=./U) ^.*5-A>T 
5; y ) A-) 7^^/V) 7x=;V) #/l^~/V) — N- (2— (3, 

h^riX^ai^V) ^^-/ix) 75/) -?ns<ls&t. (-fb^#J(29)) 
HPL C^f^H^ : 3.95 ft ; 
10 MA S S "f~$ (ESI, Pos., 20V) : 595 (M + H) + « 

MilM3 (3 0) 

3- (N- ((2- (2- ((4-^nn'<yi?/>7^) #/l^=/P) :7a. 
~A<) :7^=/P) Jj;V^=^/]s) -N- (2- (2-oz h^^^m^/P) 
15 /V) 75/) 7o^Vt (<fb^(30)) 
HPL C^^HfRg : 4.10 ft ; 
MA S S ? (ESI, Pos., 20V) : 585 (M + H) + - 

mmmmms (3 d 

20 3- (N- ((2- (2- ((4-^na^/l/75;) 7^ 
=/k) 7x^;P) Jj/U7jK=-/U) -N- (2- (3 h^rv-7x^) 31^ 
/l*0 75/) T'n^^ 0fbl^(31)) 
HPL Cifc^B^ : 4.04 ft ; 
MA S S =t— $ (ESI, Pos., 20V) : 585 (M + H) + - 

25 

mmmmz o 2) 
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3- (N- ((2- (2- (((IS) -l-7i^-2-kKn^xf/V 
7 3:/) #/l^=7U) -7^~;V) j3;V-tf~jV) — N— (^i'v^) 

7 5/) 7*n^yi «b^(32)) 
HPLC^jfl^PI : 3.58 # ; 
5 MA S S 7 s — ? (ESI, Pos., 20V) : 523 (M + H) + " 



^3t»^J3 (3 3) 

3- (N — ((2- (2- ((4-^f;^y^;V7^y) HAstf—tV) 7x 
~/V) ^^—/P) ^7/^^71^) -N- (2- (4 —J. h^rv-^ct^V) 
10 /^) 75/) 7°n^^ (^-£-^(33)) 
H P L C&Wmm : 3.99 # ; 
MA S S ? (ESI, Pos., 20V) : 565 (M + H) + - 

jjMg^MJ (3 4) 
15 3- {[(2'- {[O-^Pn^VS^V) 7 5/] ;fr/H#=i/W 

= y/V) A-] [2- (4 h^v— 3 -/ b^fv'^^^/V) ^^/V] 

7^} zfns^m (^^(34)) 

HPLC§» : 3.88 # ; 

MA S S V s — ^ (ESI, Pos., 20V) : 615 (M + H) + - 

20 

2- (4 — afc/V 5/^:7 a:c=W0 ^&#^/^vV;n*-7VU 

4-*c^5^7^=/V*c!7^ (6.7g) £>N, N-^fM;^7 5 K (1 
0 0ml) JSifcK:, T/^=f>-#ffl^Ts 2 ^steXTA' 
25 (6.5gK fb7^ ( hV -7 ^=-;V-^^-7 ^ l^) a?9S?^A [Pd (PPh 
3 ) 4 3 (1.0 gh y>-iH^y7A (2 3g) £*P;Lfc 0 RJKSB#«Sr7 5*C 

112 



WO 2004/002530 ^ PCT/JP2003/006679 



10 



"C5l*ra8l#Lfc. Sr^ifiU jftfcbfc. 1 N*Mfcl3.fctf 

^=9:D izz^Tffiuu &T<D®fem.*m-tz>mmfcit® (4.1 g ) * 

T L C : R f 0.50 (^sSf-Jf > : W0k^f-J^= 2:1); 

NMR (CDC1 3 ) : 6 10.07 (s, 1H), 7.96-7.89 (m, 3H), 7.63-7.34 (m, 5H), 3.66 (s, 
3H) 0 



2- (4- O-^cn^WyntVWT^ 7 =c =-M &JS.^§BM 

mmm7-vm&\stcik&m (1.2 g ) com (4m n ^n, n-^^/v 

15 *;VA7 5 K (36ml) 3 - 7 xs fr-fxi \£?VT ^ is (1 g ) > tK* 

^hyr-feh^^^m-T-hy (1.6 g ) SrAnxfco &.mm&Vo &mm.x* 
2.5 ^m#urc 0 sisa^jc<a^iteK*"t- h v v &Tmm=*- 

±bV VJ»*mmx~ffi&U b V -)^«L, £*T4> 

20 *tttt«rW*t-*a®^-&4fc (1.8 g) £#fc 0 

T L C : R f 0.59 (i^^ BB^y^^7 — /P= 9 : 1 ) c 



25 



2- (4- (N— (3, 4, 5 - M) * h*V7x^*;l'#=/l/) -N- 
(3 -7^^7U^n MAS) T^y^^) 7*:^) ^Ifi^^^x^T 
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3, 4, 5-b^h^^,|fi (3 6 8mg) (DN, N-v^^A-* 
AsJ*7 % K (10ml) 8 T*3K3tUfcft'&lfc (4 1 6mgh 1 

-o:^- 3 - [ 3 - (it* ^-jVT \£,V\ * /ViS*M * K • UK 

I(461mg), Ko^yXb y ry- /W^fti^ (2 6 Omg) 

^^=2 : 1) Kiot»«U &>T<DV0&m&G'r2>fc&V!> (2 7 3m 
10 g) £#fc„ 

T L C : R f 0.33 (^drifV : ft»ac.^= 1:1); 

NMR (CDCb) : 5 8.20-7.00 (m, 13H)i 6.64 (s, 2H), 4.80-4.50 (m, 2H), 4.00-3.20 
(m, 14H), 2.80-2.40 (m, 2H), 2.20-1 .80 (m, 2H)„ 



15 mmmmm 5 

4'- {[(3-7xr:;l/^nt» (3, 4, 5 - h y * Y *ri"< ^^-T /^) 
75/] -2-lf7i^/V^yi tftl<£4&(39)) 

t43ftHlfiM4-C3S3tbfc^«!J (2 7 0mg) (OffS—sU (2ml) t 
Tf7tKo77>' (4ml) SPifcte 1 NTklfefb^ b y ?-Mc«8fc (2ml) 

20 %m%-tc 0 Rfom&vo& 4mmMffiL-tc.o sm^}cinsi*5J;« 
(Dyo&m&m-rzfc&m (2 4 6m g ) %#fc 0 

T L C : R f 0.56 (v 5 ^ nn^^y^^; — /i^= 9:1); 
25 NMR (DMSO-dfi) : 8 7.75-7.00 (m, 13H), 6.65 (s, 2H), 4.80-4.50 (m, 2H), 
3.90-3.50 (m, 9H), 3.50-3.10 (m, 2H), 2.70-2.30 (m, 2H), 2.00-1.80 (m, 2H) 0 
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mmnmms en -5 (5) 
5 ##1 8 -^atinwj 4 -*mmmmm 5 1 i^tn^f^ u uT^-r^m 

M^HML5 (1) 

(4'- {[(3 --7 ^=.)\s-7v \f;V) (3, 4, 5- bV * h^rf^V'V/l') 

10 r^y] y^-zW -2-tf7^~y^) Wb-a-«(37)) 

T L C : R f 0.80 (v^ nn^^V^^y — /U= 9:2); 

NMR (DMSO-d«) : 6 7.40-6.90 (m, 15H), 6.66 (s, 2H), 4.80-4.50 (m, 2H), 

3.90-3.10 (m, 11H), 2.70-2.30 (m, 2H), 2.00-1.80 (m, 2H) 0 

is §m&mms (2) 

4'- {[(3, 5-^h^f^» (3-7x=;W7p^) T57] 
#/VxJw^} — 2-tT7a.n/^yVd?^Bfe ({^#7(43)) 
T L C : R f 0.57 (v^ DP^^y^^y -/V= 9:1); 
NMR (DMSO-dfi) : 6 12.8 (s,lH), 7.80-6.95 (m,13H), 6.58-6.25 (m,3H), 
20 4.75-4.40 (m,2H), 3.72 (s,6H), 3.45-3.10 (m,2H), 2.65-2.35 (m,2H), 1.98-1.72 
(m,2H) 0 

(3) 

4'- {[(2, (3-7x^/13^) 7?/] # 

25 ;Vtf~;V) - 2 - bT 7^=7^/^^ 0ffc£4&(44)) 

TLC : R f 0.53 (i^^ noy^y^^; -/U= 9:1); 

115 



10 



WO 2004/002530 PCT/JP2003/006679 

i 

NMR (DMSO-dfi) : 5 12.8 (s,lH), 7.80-7.00 (m,16H), 4.80-4.50 (m,2H), 
3.45-3.20 (m,2H), 2.65-2.35 (m,2H), 1.83(m^H) 0 



5 (4) 



(4- {[(3, 5-^ y^r^- A-^f-i^^v-i )v) o-y^—suy* 

T L C : R f 0.61 nn^y : ^; — /V= 9:1); 

NMR (CDCI3) : 8 7.34-6.90 (m, 9H), 6.52 (s, 2H), 4.70, 4.50 (s, 2H), 3.78 (s, 2H), 

3.64 (s, 6H), 3.63, 3.19 (s, 2H), 2.65, 2.41 (s, 2H), 2.13-1.78 (m, 5H) G 



5 (5) 



2- (4- {[(3, -*+A^^S4 AS) (3-7^~/U 

tW) T 5 / ] * 7^;* is) -4-* ^A<&l&mWL (ft&Vs(46)) 

T L C : R f 0.54 (v^ xxn*?^ \ *9 J — /V= 9 : 1 ) ; 
15 NMR (CDCI3) : 8 8.10 (d, J = 8.1 Hz, 1H), 7.40-6.90 (m, 10H), 6.66-6.59 (m, 1H), 
6.54 (s, 2H), 4.81-4.45 (m, 2H), 3.90-3.65 (m, 6H), 3.61-3.15 (m, 2H), 2.78-2.36 (m, 
2H), 2.32 (s, 3H), 2.18-1.79 (m, 5H) e 

m^mmme uj -6 (5) 
mmmmme (1) 

25 2- (3, 5— {l(3--7x.~/lsZfu\?A<>) ( 2 -^n fc>/W< 
>-^/-T/V) 75/] *^vW - 1 H - /I — 1 — f 71-) 
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T L C : R f 0.35 d n tJn/I^A : * ? / 10 : 1 ) ; 

NMR (CDC1 3 ): 8 11.39 (br s,lH), 7.89 (d,J=7.5Hz,lH), 7.70 (t,J=7.5Hz,lH), 7.60 
(t,J=7.5Hz,lH), 7.40 (d,J=7.5Hz,lH), 7.37-7.10 (m,5H), 4.46 (s,2H), 3.11 (m,2H), 
5 2.56 (t,J=6.5Hz,2H), 2 .46 (m,lH), 2.05 (s,3H), 1.96 (s,3H), 1.85-1.60 (m,2H), 
1.60-1.35 (m,2H), 1.35-1.00 (m,6H), 0.80 (t,J=7.0Hz,6H) o 

mtmrnme (2) 

2- (4- {[(3, h*$"0*S<{A') (3-7^—suzfvi?su) T 

10 57] y^;*c*y) <gmmm. «b-&4fc(38)) 

T L C : R f 0.50 (S?^ nu*#ls : S — 9:1); 

NMR (DMSO-de) : 5 7.85-6.40 (m, 16H), 4.70-4.30 (m, 2H), 3.80-3.60 (m, 6H), 

3.40-3.30 (m, 2H), 2.60-2.30 (m, 2H), 1.90-1.70 (m, 2H)„ 

15 M3t^#U6 (3) 

4'- ({(2, 5-v^nn^^^/V) [3- (4 V ^rv'7x=;l/) :7° 

ntVV] T5/} ^f-/V) -2--€7^~;V%As7$Z/m (41^^(40)) 

T L C : R f 0.50 ( v 5 ^ vv*?l/ ; / — /U= 15:1); 

NMR (DMSO-dg) : 5 7.80-7.10 (m, 12H), 6.85-6.65 (m, 3H), 5.00-4.30 (m, 2H), 

20 3.80-3.60 (m, 3H), 3.20-2.80 (m, 2H), 2.60-2.20 (m, 2H), 2.00-1 .60 (m, 2H)„ 

gj£^aSM6 (4) 

4'- {[(3, (3 -^^/KT'n ✓*/-</]✓) 75 

7] ;*^vW -2-if7^=-J^/^^m (-fb^#)(41)) 
25 T L C : R f 0.42 (i?? nn^y : / — /V= 9:1); 

NMR (CDC1 3 ) : 5 7.93 (dd, J = 6.6, 6.6 Hz, 1H), 7.55 (m, 1H), 7.42 (m, 1H), 7.35 
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(d, J = 7.5 Hz, 1H), 7.38-7.02 (m, 9H), 6.36(s, 2H), 6.21 (d, J = 2.1 Hz, 1H), 4.64 (s, 
1H), 4.55 (s, 1H), 4.43 (s, 1H), 4.35 (s, 1H), 3.75 (s, 3H), 3.74 (s, 3H), 3.02 (m, 2H), 
2.72 (m, 2H) 0 

5 gjMgMJ (5) 

4'- {[(3, 5— S?*ni3'<>'S*rt0 (3-7ai^^n^y^/^) 757] 

T L C : R f 0.44 (v^ ao^^^:^^ / 9:1); 
NMR (CDC1 3 ) : 6 7.94 (m, 1H), 7.54 (m, 1H), 7.45-6.90 (m, 14H), 4.62-4.25 (m, 
1 0 4H), 3. 10-2.98 (m, 2H), 2.80-2.56 (m, 2H) e 

iiHi 7 

2- [2- (3, 5-v>7< h^V^y^/V) -1- (2-7ai=7^^/W) 

- 1 H-^yX/f 5 71— 6 — <;v] Wb^4S»(47)) 

15 2- [1— (2 -7xn;px ^/U) - 1 H — <i^X>f 5 6 -- f 

/v] StftiN, 3 , 5 - h v * h^^-N-y- f/^yxr 5 F&V?- 

T L C : R f 0.35 no^^V:^^ / -;V= 10:1); 

20 NMR (CDCI3) : 6 8.73 (d,J=1.0Hz,lH), 8.16 (dd,J=8.5,1.5Hz,lH), 7.42 
(d,J=8.5Hz,lH), 7.38 (dJ=2.5Hz,2H), 7.24-7.08 (m,5H), 6.74 (t,J=2.5Hz,lH), 4.84 
(t,J=7.5Hz,2H), 3.87 (s,6H), 3.21 (t,J=7.5Hz,2H) 0 

mm$mw7 (i) 

25 2- {[2- (3, h^v^VW/V) -1- ( 2 /Wt^VV-) 

-1H ^V^y-;l/-6-^/H sMrv-} £S#^ (fc^(48)) 
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2- [1- (2-7 ^=-/V^jV) - 1 ^ 6 -4 

/kl &&mM<Dfrt> v )\Z.2- {[1- (2-7x^;Hf/H -1H-^X 

5 T L C : R f 0.42 (S?* nn^;?y : ^^y -/V= 10:1); 

NMR (CDC1 3 ) : 5 8.27 (dd,J=8.0,1.5Hz,lH), 7.92 (d,J=9.0Hz,lH), 7.50 (m,lH), 
7.40 (d,J=2.0Hz,2H), 7.30-7.02 (m,7H), 6.95 (d,J=2.0Hz,lH), 6.78 (m,lH), 6.74 
(U=2.0Hz,lH), 4.76 (t,J=7.5Hz,2H), 3.87 (s,6H), 3.18 (t,J=7.5Hz,2H) 0 

10 mfe0»Ji :»rt*;w>r>^ty©iMft^=^-t5-Hui5E 

fc b E D G - 2 at^^ £ri®PJ3§5l $ iirfc^-Y >f ~— X^.A;* ^ y 

- (CHO) #HJ3S<lr, 10%FBS (?v-J3£JEifc?tK ^^Ahu/ 
h-^-f V^joJ;t>^7^^^^y (5 /x g/m 1 ) tf© Ham's F12 ftjffl 
15 (GIBCOBRL^tM) T'^Lfc 0 b^J&^r Fura2 (5/xM) -AMg 
I[FBS (10%), HEPES mmWi ( 2 0 mM, p H7.4) % T'u^iy K (2.5 
mM)tf Ham's F12i£ifil] ^T?, 3 7^6 0 ^M>f ^3r^^— : ^3 ^bfc 0 
Jfcfcl, HEPES (2 0mM, p H7.4) K (2.5mM) £r 

(Hanks) fflWU ^(C^bfc 0 ^K^^^^y 
20 -^^v^^-M^l/— h^T-fei/ h U 3 0#^Mfljm-C^fflJiai^^/Vv'!> 

j»-(*>'Mm<D±fr&mmvti 0 &mm mmm 1 nM~i o»m, 
^v^/v^^^K (dmso) mm) &mm^tc5ftm^ lpa 

10 0nM) L PA^PHU#^>lfBJ3&rt^/W-v'^A^^->'^(D_h 

#^3#P^PST»M^bfc (S!ng}&ft3 4 O nm*5j;t^3 8 O nm, Hbfej&S 
25 5 0 0 nm)„ LPAiUlt 1 — ^" ^ ( 1 8:1) - LPA (Sigma), 

*fc«i-y y uy-r^ (is : 3) -l p awheel fc i-!)/w^ 
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?V (1 8 : 3) -LPAti, £TF<£> 2iit) <DV^ttJ&^^?feT^^U »$4 
Ufct><£>£fliWco (i)l 8 : 3-LPC (18 : 3) -!)/* 

777f^=!)^) (Sedary *fc») <tl9PLD (**/fry^-if D) \Z.£. 

y&&-fz>jjm, *fc«(ii)i8 : 3-pc (y/u/-r^ (18 : 3) 

5 ^77 ^^/V=» y ^) (Avanti Polar Lipids £t§SD <£ K> TLA2 £ «9 1 8 : 3 - 
LPC (y J (18:3) -Jjy*777f^a y ^) Sr^T^ 

JifeU MPLD (***y^-i£ D) It J: 9 LPA^fS^Tfe 

E D G - 2 ^fetfgftf*, ttMEOft^ 9 tDM S O SrJfelJP Lfc *7 ^J^<D 
10 LPA (&jft£: lOOnM) K £ Z> fcT— :?<££r=i V h a— /Hfi (A) £ U 
»l«Lfc»T*©L P AS4t©±#tt (B) £«rtt*fcU WHBI* 
(%) SrKT©*fcJ: 9^Wbfc 0 

nmm (%) = c(a-b) /a: xi oo 

I C 5 0 Htt, 5 0 %Sr*-Mft«ai©«flf i: L-TUffi Ufc D 

tc 0 mz.t£. 3- (n- ((2- (2- ((t°y^-3 — r^w$/) 

^7/^tK=/W 37 m n/P) ;7;n=/V) j&A'tff— Z^) -N- (2- (2, 5— 

h^V7s=:/V) 75/) -T-n^^.^Jg [OT. ffrS^ (a) 

tB&ISi-S], 3- ({4- [4- ({[1- (2-^PP7x^) 

20 jih^^] ^/u^^/v} r^y) -3-^^-5-^y^tyy^] 

*JM *)V-7t~M ^yx-f [£*T, fb-a-^j (b) fciMBi-S], & 

<£T>* (4'- {[(3-7i=/V7o^) (3, 4, 5- h y ^ h^^y 

-fAO 7^7] -2-lf7x-y;V) ^ [£AT, (c) t 

B&IB-^S] ^IC 50 fit«^ -?rn^0.78MM, 1.5/iM, 0.19m M-T?fcofc 0 

25 

120 




PCT/JP2003/006679 



jEfjTb: MfcfcJBU* bn- ^JNBlfe (PrSC 5685 ; Clonetics*±) SrfflV^TLPA 
^i^JfJg^^^-^rv'^o^^y (BrdU) & 9 32^«44£3f ^ 

5 10%FBS (Vismifllkm). f^?^^*/^ (5 0/jg/mD, TJ* 

y^-T/^^B (50n 6 /mL) ioi^tfbFGF, t b^y^yyt 

|*0MEM- aigift (GIBCOth) 1:1X10 4 cells/well (D^mX*PrSC 5685 
5:9 6 ^^;v^fU-Y\m^. 2 4B#F^#bfc„ ^£>m. ^>^* (Hanks) 
^T*2lHgfc^b. MifiL^ifi (50u/mL) £>J;rJ*T 

10 M.7^y u /U->^B (50ng/mL) M©MEM-a) J-5£&U £ 

2 4^^bfc 0 LPA (J^SIS : lnM~10 J uM) £r»lU ^tlb 

B r dU&V&WZ, m^MM (Cell proliferation) ELISA y h (Amersham 
15 *±) Sr^V^Sfl^LfCo HKtt, mm&Bx dUT«tfci, ^*Jift 
Sr^T. # Well (C^IIS ♦ DNAM^}& ( 1 5 0 » L) Sr^P^L, 30^ 

7" (Blocking buffer) (1 5 0 n L) ^P^L. $ fe^3 0^^Ufc o #cm 
:/n 5/ =3f- ^ -^^77- (Blocking buffer) 3r$i 9 g&t % -^/l^^r & 
20 T^^/VUfcfetB r dU^M (100/jL) ^P^l, 3 0^F^«bfc o 
&KlfeLft«&£:& 9 Bfct, ^^77- (Wash buffer) (PBS(-) ; 1 5 0 n 

(3^5,5>tetxamethylbenzidine. TMBin 1 5%DMSOM ; 1 0 0 ju L) 
Mz-tio (2 5/zL) &M?L, ^^p/l/-hp-^ 

25 SPECTRAMAXPRO |:J:ot4 5 0n m<DW.ytm&MM b7c:„ El 1 K^W:^7jk 
-To 
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5 ^.SmriCttEWK : 1 nM~ 1 0 n M) <Sr*Px.fco Mlttttt 

MIBbfc-fb^ (a), fl5<£*b (b) feiW^ (c) SrJl^fc. LPA© 
»ItttlMMtLfc, LPA?:Mfci(tBr dU^D^l, $f>t24 
^ittB r dUSl!) r^SttSrajSUfc. 

HI 2. IS3*5j;lflg4fc:^i-J;5fc:* «E»l!lW:LPA*Jj»l!:«t 

10 at tm&mx hr*~^m&<nmm*m&&ttKifm ^tc 0 

^ItftLDH (Lactate dehydrogenase ; fLmjUbK^m) «r*8«£ bfc 

0£J£0i|4 : fc b^ii¥m^«^LPA^c#ttitm^ 
jESt h^iil^m^JSa (BSMC ;BioWhittaker*±) Srffi^TL P A(C«t 

20 10%FBS (V*/m i JtJhffi. (50Mg/mL), TA 

(SOng/mL), t FGFfcit^t f-f^U y^f 
©MEM- a Jglfe (GIBCO *k) iaxiO 4 cells/well <£>^^t?B SMC^r 9 
6 Swi^v— Mc##, 24PfflHJg*Lfc. ^©^x ^V^* (Hanks) i£ 
t'2HIMU MjfiL*^* (^V^-fS^ (50/ig/mL) fcitfTA 

25 ^^TVl^i/B (50ng/mL) tfMEM-a) ^1^2 4 

l*M*#bfeo LPA : 3 nM~ 1 0 /z M) SrSfcbOU ^tt^li^ 
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B r dUM $BJ§&lt5|[ (Cell proliferation) ELISA h (Amersham 

5 £}#T, # Well • DNAIW ( 1 5 0 u L) SriP^T> 3 0 

37 7" — (Blocking buffer) ( 1 5 0 p. L) SrJP*., £ bK3 0^TO®Ufc o & 
tel. /nj/^-^y77- (Blocking buffer) £M ^/^^^^ 
-ft7^HfciBrdUS« (lOOjtzL) ^Dx.. 3 
10 bfc 0 ift#3«£:lX9l&£\ ?5fe^^7T— (Wash buffer) (PBS(-) ; 150 

W (3,3 , ,5,5*,-tetramethylbenzidine. TMB in 1 5°/oDMSOM; 1 OO/iL) 
Sr^BxfCo 2N«i^i (2 5/zL) §r*Px. N ^^n^w-MJ-/- 
SPECTRAMAXPRO iaot4 5 0n m£>^fc^£$!JS: b/c Q 0 5 iCffigz&JF 
15 i-„ 

5 : EDG-27^^Muj;5t h&ai¥tiM&*IBII&tf> L P A{fe 

4 Lfc^cTB SMC^iU LPA^^ittltfrfclWIII 
20 (»^ : 1 n M~ 10/iM) SriPxfco &tt2£ £ UT^BtflB Ufcft^#> ( a ) 

(b) *m^fCo L PA©|lJtItli3 ^Mt bfc 0 LPA& 
^Px.fcm^Br dUtti ^fjl^^WiUBr d 9 r^ttS: 

B!6*5J;tJ«lll7^-rj;5^s 3»IIteL P AiMJc J; 3 fc h 
25 ^ilWj^»(Dii5a^«^^c#W^$i]^J bfCo 
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t bSlftJiW^Mife (CASMC Clonetics ; lot #1F1808) 3r^T L P Aid 

5 xz>mmm&&B r duj&u^fiMiiit \sxm&vit 0 (m 

EM— a/FBS ( 5 0 /z g /m L ) ; Gentamicin ( 5 0 n g / m L ) ; 
Amphotericin B) (Cffiffi L 1 X 1 0 4 cells/well (D^fa^^X 9 6 ?jvK7V— 
MclOO/i L/well -Ct»# 2 4 BSMSL ^Wi (150/tL) T'HIfilgfc 

#-b % Mlkf^igi& (MEM- a (50/t g/mL) ; Gentamicin ( 5 0 n g/ 
10 m L ) ; Amphotericin B) 1 0 O n L/well t^Lt 2 4 H5rKIJ&& bfc 0 L P 
A&mM& 0.03 /zM~l 0/iM©M«L, 1 8NFW^K:B r dU£#P 
X.2 4R£IHJ8K B r d\J(D%lV) Zfy&mfeV1t 0 *g&£rg| 8 ^"To 

§«S»!l7 : EDG-2T^^ h (C J; ^^HUlKJigJKiBJiao L P A^fe 

15 #ttit5g^fflOP»^m 

^?*iiuMMJI£#fflJS (3T3-L1) £rffil>TLPA}££51#5fi?£tt&B 
r dUlt^MttMt bra'J^bfCo »^JfiL?f^±t6 (DMEM/1 
0%FB S (5 0 n g/mL) ;Gentamicin (5 0 n g/mL) ; Amphotericin B) 
KSKSU 1X10 4 cells/well 9 6 SravK/U— b 2 4 B#Pf5 

20 *&*U ^y^^?St?2»U 4ffijfiL?f^iffi (DMEM (5 0 ju g/mL) ; 
Gentamicin (5 0 n g/mL ; Amphotericin B) ^^^L x £ £>t£ 2 4^pf^ 

m ufco fta^ ( b ) * tcmk&m < c ) 0.001 ^ m~ i o m moss 

^T«JPL> LPAlr3/ i M©MT«tt2 OBfPfTOcB r dU^AP^L. 
25 -^^^m, llI9*5J:t^llll 0 fc^H" J: 5 fc, (b) ^imti (c) 
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MMM8 : EDG-27y^^Ma^k hmMBJ&O L P A&#teii 

fc h mi^SHS (HFLS CELL APLICATION ; INC.) ^rffiV^T L P A(C J; 

(Synoviocyte Basal Medium / Synoviocyte Growth Supplement) }£!!§?§iL- N IX 
1 0 4 cells/well <£>$BJ3frg^-C=i 7— ^>-=i — h 9 6 ty^sV^U—YK 10 0 
M L/well T?jf # 2 4B#ragU 50 M LT--|HH5fc#U 4&lfc?»i& 

ffi (Synoviocyte Basal Medium) 1 0 0 jt L/well fc^SJULT 24 ^FW#3ILfc„ 
{frg^ (b) &1tmk&M (c) ©flJ»S« 0.001 u M~ 1 0/iM, LPA 

<nmwiMmfe3 vMx*mmzmimi^, 1 8mm&B r dutti ( 2 4B#ng 

t(Dmm, mi i&£z$mi 2^-r^^i^ a) &xxm&m 
( c ) ttLPAwm^^st: hmmMfo&mmftm&mmfe&mmu^tco 

mmmi 

• 3- (N- ((2- (2- ((t^P v^- 3--f/I^<9vKT5 /) 
^/P) 7i= ;V) 3j;\st$~;1>) — N— (2- (2, 5—5?* h 



^r^7^=/W) az^) T^y) yn/^i 5.0g 

• ^>^f;l/t;vn-^^^i/t)A (tfcWtt) 0. 2 g 

•^ry^sN^w GHflHRi) o. i g 

•!W#*-fe^n— ^ 4.7g 



9mm 2 : 
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• 3- (n- ((2- (2- ((t°y — <>v**5->vr% ;) jJJVtf 

=.;U) 7^=-;V) -7 ^ z=.jl>) ZuviS—sV) — N— (2- (2, 

^r^^^=7V) rt^/U) 7^/) 2.0g 

• ~^ry=- 2 0 g 

• S^Tk 1 0 0 0ml 



126 



WO 2004/002530 




PCT/JP2003/006679 



it & <d & m 



1. EDG-27^to h^^rb-r^SH'l4^acD^*5J:TJ ? /'*fc: 

5 

4. EDG-2T^=f=7b^ — JK^C (I) 




15 (5£f, A a teU (l)Cl~6 7;^l/y, (2)C2~6 7/^l/y, £fcta(3) 
C 2 — 6 7^1^— l/^Sr^ibL (tctdi^ A a i±l~3i©C l~47;l/dr;l/ 
^«fcoTgm^nTt>«J:V\) % Cycl'll (1)C3~15©» £fcte 

(2) i ~4^e>^iii^ i ~ 2^<z)®?m^*5j;Tj ? /'*/c« i ~ 2mv>mM 

3 — 1 5M^^m%^U 
20 R 1 ° (1) C 1 ~ 4 T/U=¥/K (2V n n y (3)^T / , (4)by^o^^ 
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/K (5)-OR 6 \ (6)-SR 7 \ (7)-NR 8a R 9 \ (8)= htr N (9)-COOR 10 
\ (10)-CONR lla R 12 \ (ll)-NR 13a COR 14 \ (12)- S O 2 NR 15a R 16 
\ (13)-NR m S0 2 R 18 \ (14)-S (O) R 19 \ £fc«:(15)- S O 2 R 20a 
Sr^bU R 6 \ R 7 \ R 8 \ R 9 \ R 10 \ R n \ R 12a N R 13 \ R 14< \ r 1 
5 \ R 16a % R 17 \ R 18 \ R 19a :fcJ;U*R 20a te N ^MtilSSLT, (1)2K3SJS 

* fc*3:(2)C 1 ~ 4 T/W=¥/V^r^fc» U 
R 2a *3J:U«R 3a « > -tft-e*T43ufcLT, (1)C1~4T;^;K (2)C1~4T 

R 4a *5«fct*R B 'tt, ^n-ettM^LT. (1)tK^^, (2)Cl~4 7;^/K 
(3)C2~4 7VWr~/K (4)C2~4 7^/K (5)-OR 21 '(aotii$ 
tbfcC 1~4 7M7K (6)- N R22»R23 a ^J:o Tft $ frfcC 1~4 T/W^r 



R 4a i:R 5a |j:^f,^t51»i-il:/iot, 3-1 51©^ 

t, -OR 25a ^J;o-rtt^$tbfcC l~4T/v=¥/H3iJ:oTg^$tt 
T% £v\) £»>U R 21 \ R 22 \ R 23a *3J:^R 25a f*, ^ft^;tx$u!z:U-C s 
(l)TKmM^ 1 , (2)C 1 ~ 4 TVU^r/K (3)C2~67 vVK * fc. «(4) h JJ ap T 
-fe^vl'SrtfrbU E a te. (l)¥#£-§\ (2)Cl~67^l/^ (3)C2~6T 
/V^l^ l£fcte(4)C 2~67;^-l/y^L (fe^U E a lil~3 
i®0(l)C 1~4TA'3VK *fd«(2)-OR 26a ^J;o-r«m$tl,fcC 1~4T 
A^/WC^oTfiifeSjftTfc.fcVO, R 26a te % (I)tK^M^ (2)C1~4 7/P 

(3)C2~6 7'>;K li; ifc. fi(4) h ll/NDTtf/l'^tJL, Cyc2 a 

(i)C3-i5©M, *fc«:(2)i~4i@©^ii^ i — 2m<omm 
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5 la ^fc>b, R 27 \ R 28< \ R 29 \ R 30 \ R 31 \ R 32a % R 33 \ R 34a > R 35 

\ R 36 \ R 37 \ R 38 % R 39 \ R 40a *5j;T^R 41a f*, ^*L-€*U4l3£ UT, (1) 
Tk^f JSC^N 3: fcfct(2)C 1 ~ 4 T/^/^mt> U 
i a ?2 N 0 -Hfci-i 1-5 O^cSr^fc) U 
mate, 0*/cf*l~4(DS^:^t)L, 
10 nafl 0lfdil~4©lMibU 
pait 0 3; fcfci 1 ~ 5 c£>gifc£*:b-t- 0 

< % ma^2£l±^t^t> ^^R 2a fi#^RC-et>M^oTt>J;<, 
na^2«±^f^, It©R 3a ^|^i:tt)I^oTl)J;<, p a 
15 as 2 ^±£r^fr-r££ N »R 244 l^^lCtt)l^ot^iV\] 

5. EDG-27^=f=7h^ — jR55 (n) 
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5 R 4b «, (a)ams^u-c l ^ 5 J:v^7^=7K ry-/K *fc{^m^> (b) 

fc/cU R 3b £R 4b te, ^tltb&&&VX^Z>mmm*k-- »ot5-l 

io ol©i«Lt'[)J;<, R 3b ^7K*^-efe5#^ R 4b «p«^ 

6. EDG-27^^f^ — JN^C (m) 



T c tt- c H 2 - * fc«g&^%W tt v^-c t> «t v^*»#s**«r^-r* 

20 ^©J^^HScHH©^^— f— 
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K c te % (1) M^*fc« (2) R c <Dgt#tS<Z>«gl^ iD c t)t<ttiD c 

Q c te, (1) (2) R c O^S. R c ©SftI©IHS^L< 

K c t — Jtfte: ft o SrJ&fc tt v ^x i> J; v ^&0>jjiHH»: l ~ 8 m <d * ^ 

10 SD C H $ k^gm*£^LTi^T&J:v^^^;bU 

m c fcii^^jm^m i~8 m<D^-<— v—&mt> u 

20 

25 a 1 ggPttaSBBS* 5 a - y ^ *~ if |ffl«!l^bJi«tt5 1 «*fcf4 2® 
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